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SPECNET  EDITED  SPECIFICATIONS 


The  specifications  included  in  this  volume  are  edited  for  90%  final  design 
using  the  Omaha  District's  SpecNet  computerized  specifications  system.  Changes 
to  the  master  guide  specifications  have  been  specially  marked  to  indicate 
portions  intended  for  deletion  and  those  intended  to  be  inserted  to  the  master 
guide  specifications.  This  gives  the  reviewer  the  ability  to  clearly  see  the 
proposed  changes  to  the  master  guide  specification. 

The  following  is  the  key  to  the  symbology  used  in  the  "edited” 
specifications : 


This  symbol  indicates  text  that  the 

designer  intends  to  delete  from  the  guide 
specification  for  the  final  contract 
specif  ications  > 

This  symbol  indicates  text  that  the 

designer  intends  to  insert  into  the  master  guide 
specification  for  the  final  contract 
specifications . 


After  the  designers  review  and  incorporate  all  of  the  valid  90%  review  comments 
in  the  specifications,  the  latest  changes  are  automatically  made  by  the  SpecNet 
specifications  system  to  produce  an  advertised  set  of  specifications  in  the  same 
format  as  previous  specifications. 


INDEXES  will  not  be  updated  until  the  document  is  in  its  advertised 
form.  The  macro  program  that  creates  the  index  only  works  on  the 
specifications  when  the  titles  of  all  the  paragraphs  are  in  there 
advertised  form. 


FOR  QUALITY  ASSURANCE  REVIEWS  -  ATTACHMENTS  WILL  NOT  BE  PROVIDED. 
(ATTACHMENTS  WILL  BE  PROVIDED  WITH  THE  FINAL  REVIEW  DOCUMENT.) 


BIDDING  SCHEDULE 
BASIC 


Item  Estimated  Unit 


No. 

Description 

Quantity 

Unit 

Price 

w 

1. 

Entire  work,  complete, 
excluding  Items 
listed  below 

Job 

L.S. 

— 

M-1  BASINS 

2. 

Site  Work 

Job 

L.S. 

— 

3, 

Steel  Sheet  Pile 

20,200 

S.F. 

$ 

LIME 

SETTLING  BASINS 

4. 

Site  Work 

Job 

L.S. 

— 

5. 

Slurry  Trench 

72,500 

S.F. 

$ 

• 

6. 

Ground-Water  Extraction 
Trench 

8,800 

S.F. 

$ 

7. 

Contaminated  Excavations , 
not  including  slurry 
trenches ,  utilities , 
removals . 

32,300 

C.Y. 

$ . . 

8. 

Fill  material  under 
Vegetative  Cover 

a)  Random  Fill 

b)  Clay 

7,900 

820 

C.Y. 

C.Y. 

$ 

$ 

9. 

Vegetative  Cover 

14,260 

S.Y. 

$ 

# 

10. 

Lift  Station  and 

Force  Main 

Job 

L.S. 

— 

11. 

Electrical 

Job 

L.S. 

— 

• 

12. 

Seeding 

Job 

L.S. 

— 

13. 

Instrumentation 

Job 

L.S. 

— 

TOTAL 

AMOUNT  (Item  1 

thru 

Item  13)  $_ 

SF-2a 


Amount 


$. 


$. 

$. 


$. 

$. 


$. 

$ 

$. 

$. 

$. 

$. 

$. 

$. 


...'Udes 


Dist 

jiid/or 

Special 

— rsnn 


Notes : 

1.  Quantity  for  unit  priced  item  is  estimated  only  and  the  respective  unit 
price  will  prevail  in  the  event  of  an  overrun  or  underrun  subject  to 
Contract  Clause  "Variation  in  Estimated  Quantities." 

2.  Bid  prices  must  be  entered  for  all  items  of  the  schedule.  Total  amount 
bids  submitted  without  bid  prices  being  entered  on  individual  items  will 
be  rejected.  Extensions  will  be  subject  to  verification  by  the 
Government.  In  case  of  variation  between  the  unit  price  and  the 
extension,  the  unit  price  will  be  considered  the  bid.  In  case  of 
variation  between  the  individual  bid  item  prices  and  the  total  amount, 
the  individual  bid  prices  will  be  considered  the  bid. 

3.  A  modification  to  a  bid  which  provides  for  a  single  adjustment  to  the 
total  amount  bid  should  state  the  application  of  the  adjustment  to  each 
respective  unit  price  and  lump  sum  price  affected.  If  the  modification 
is  not  so  apportioned,  the  single  adjustment  will  be  applied  to  Item  No. 
1  in  the  Bidding  Schedule. 


SF-2b 
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01100-1 


1,  COMMENCEMENT,  PROSECUTION,  AND  COMPLETION  OF  WORK.  The  Contractor  shall 
commence  work  under  this  contract  within  ten  (10)  calendar  days  after  the  date 
of  receipt  by  him  of  Notice  to  Proceed,  prosecute  said  work  diligently,  and 
complete  the  entire  work  ^eeciindg]  ready  for  use  not  later  than  fclMl 

af tesr  receipt  o^  Notice  to  Proceed.  |  { the  number  of  calendar  days 
after  receipt  of  Notice  to  Proceed,  as  set  out  on  page  SF-1  of  Standard  Form  1442 
and  page  SF-2a  of  the  BIDDING  SCHEDULE. |  The  time  stated  for  completion  shall 
include  final  cleanup  of  the  premises . 

1.1.  START  WORK.  Evidence  that  the  Contractor  has  started  procurement 
of  materials,  preparation  and  submission  of  shop  drawings,  preparation  of 
subcontracts,  and  other  preparatory  work  will  satisfy  the  requirement  that  work 
commence  within  ten  (10)  calendar  days  after  receipt  of  Notice  to  Proceed. 
Therefore,  work  need  not  be  commenced  at  the  construction  site  within  ten  (10) 
calendar  days.  (based  on  FAR  52.212-3) 

1.  OOMiiENCSMINT,  PROSEUUTIOM,  AND  COMPLETION  OF  WORK.  The  Contractor  $hall 
oommeiac©.  work  under  this  contract  within  ten  (10)  calendar  days  after  the  date 
of  receipt  by  bin  of'  Notice  te  proceed.,  prosecute  said  -work  diligently,  and 
complete  the  entire  work  ready  for  use  not  later  than  the  raaither  of  calendar 
days  after  receipt -ef  Notice  to  Proceed  as  set  out  in.  eonpletion  Schedule  below, 
The  time  stated  for  completion  shall  include  final  cleanup- of  the  premises. 

Completion  Schedul-e 

Description  of  Work  ^  Calendar  Days 

All  work  e3£cept  installation  of  <300.  or  less) 

(List  extra^long  lead  items) 

install  new  (List  extra- long  lead 
items)  <360) 

1.3.  START  WORK.  Evidence  that  the  Contractor  has  started  procurement 
of  materials,  preparation  and  submission  of  •  shop  drawings,  preparation  of 
stdicontracts ,  and  other  preparatory  work  will  satisfy  the  requirement  that  work 
commence  within  ten  (10)  calendar  days  after,  receipt  of  Notice  to  Proceed. 
Therefore,  work  need  not  be  commenced  at  the  construction  site  within  ten  <10) 
calendar  days . 

(ALTERNATE  1] 
rC2r3,4A,5)# 

2.  LIQUIDATED  DAMAGES- CONSTRUCTION. 

2.1.  FAILURE  TO  COMPLY.  If  the  Contractor  fails  to  complete  the  work 
(within  the.  time  specified  in  the  contract,  or  any  extension,  the  Contractor 

shall  pay  to  the  Government  as  liquidated  damages ,  the  sum  of  _  for  each 

dayssafsd'eiiayssl  l-within  the  time  inserted  on  the  BIDDING  SCHEDULE  and  in  Item  11 
on  page  SF-1  of  Standard  Form  1442,  or  any  extension,  the  Contractor  shall  pay 
to  the  Government  as  liquidated  damages,  the  sum  of  _  for  each  day  of  delay. |i 


1.1, 

MiM 

1.2. 


01100-2 


2.2.  CONTRACT  TERMINATED.  If  the  Goverrunent  terminates  the  Contractor's 
right  to  proceed,  the  resulting  damage  will  consist  of  liquidated  damages  until 
such  reasonable  time  as  may  be  required  for  final  completion  of  the  work  together 
with  any  increased  costs  occasioned  the  Government  in  completing  the  work. 

2.3.  CONTRACT  NOT  TERMINATED.  If  the  Government  does  not  terminate  the 
Contractor's  right  to  proceed,  the  resulting  damage  will  consist  of  liquidated 
damages  until  the  work  is  completed  or  accepted.  (based  on  FAR  52.212-5) 

{ALTERNATE  2] 

m.m 

2 ,  LIQUIDATED  UAMA^S-COSSTRUCTIOS. 

2.1.  FAlLUffiB  TO  GOlt^yf,  jtf  th&  Cotitractsar  faila  to  ctoniplfete  tbs  ■work 
within  the.  time  specified  in  the  contract,  or  any  extension,  the  Contractor 
abail  pay  to  the  Qo-'verias&nt  as  Jlijuidat&d  daflia^es,  the  applicable  enm  as  set 
out  in  the  schedule  below  fot  each  calendar  day  ot  delay, 

2.2.  C08TRA0T  TEkMIMTEl},  If  the  Oowernsient  terainatea  the  Contractor^ a 
right  to  proceed,  the  resulting  damage  will  consist  of  liquidated  damages  until 
such  reasonahle  time  as  may  he  required  for  final  completion  of  the  work  together 
with  any  increased  costs  occasioned  the  €ov©rnraent  in  completing  the  work. 

2.3.  COiillllACT  HOT  TEKHIHATED.  If  the  Ooveroment  does  not  terminate  the 
Sontracter' s  right  to  proceed,  the  resulting  damage  will  consist  of  liquidated 
damages  until  the  work  is  completed  or  accepted,  <based  on  MS  52. 212." 5) 

um 

Liquidated  Damages  Schedule 


m.m 

2.4.  NOT  USED.  laLGlFTlIm  id  COHBLBTION  '  (TIIISI'  ANl^  LIQUIDATED  DAMAGES 
,i[SCHEDtXL£SJ .  In  case  the  Contracting  Officer  dete-rmines  that  [seeding,] 
I sodding, 3  land/or  piantingl  and/or  the  specified  maintenance  thereof  is  not 
feasible  during  the  construction  period,  such  work  will  he  excepted  from  the 
I completion  time  and  liquidated  damages]  [completion  and  liquidated  damages 
schedules!.  This  work  shall,  he  accomplished  during  the  first  [seeding], 
I sodding, 3  [and/or  planting]  period  and  the  specified  maintenance  period 
following  the  ccmplet ion -date. 

2.5.  COMPUTING  COMPLETION  DATES  FOR  NON-WORK  PERIOD.  No  work  will  be 

required  at  the  construction  site  during  the  period  _  through  _ 

inclusive.  The  days  in  this  period  will  not  be  counted  when  computing  the 
calendar  days  for  completion  of  the.  work.  The  Contractor  may  perform  work  at 
the  site  during  all  or  any  part  of  this  period  upon  giving  prior  written  notice 
to  the  Contracting  Officer.  No  time  extensions  will  be  granted  for  delays  during 
this  period. 


#<S)| 

2A.  ORDER  OF  WORK.  The  Contractor  shall  schedule  all  work  at  the  M-1  Basins 

to  be  com-pleted  by  01  October  1991. 

tc|A.x# 


01100-3 


SMi  AiiL  SHGSr/OFEJS  Work  ^scbedxiled  bo  that  there  will.  W  no 
iten$tttfcCtio5^  '4i^tltig  the  3  447$^  (Fri44y,  at^d  $5®di4y)  ef  the  antiual  atr 
show  ati4  epea  houee  at  Ofjfett  AFB,  Ce-netxuotlori  sites-  shall  he  In  safe  and 
orderly  t^enditlen  -^Ith  m  epen  boles,  jnat&rlals  tieatlj-  and  safely  .stored, 
egui|Kaent:-:-:.:ptoperIy.:.:.  removed.  The  open  honse  esxfally 
occurs  during  the  month  of  August. | 

3.  CONTRACT  DRAWINGS  AND  SPECIFICATIONS. 

""■"""“3.1.  SETS  FURNISHED.  |Twenty-five  (25)|  |i|M||||U|  sets  of  half -size 
bid  drawings  and  specifications  including  amendments  (except  applicable 
publications  incorporated  into  the  Technical  Provisions  by  reference)  will  be 
mailed  to  the  Contractor  when  the  Notice  To  Proceed  is  issued.  The  bid  drawings 
as  amended  shall  be  utilized  in  the  performance  of  the  work  until  contract 
drawings  (i.e.,  bid  drawings  that  have  been  posted  with  all  amendment  changes) 
are  mailed  to  the  Contractor.  i|Thirty  (30)1}  [EX^rvou  ^11)|  sets  of  contract 
drawings  |(5  sets  full  size  and  25  sets  half-size)}  (4  sets,  full  size  and  7  sets 
half -size.)  I  will  be  mailed  to  the  Contractor  as  soon  as  possible,  but  no  later 
than  sixty  (60)  days  after  Notice  to  Proceed.  The  work  shall  conform  to  the 
contract  drawings,  set  out  in  the  drawing  index,  all  of  which  form  a  part  of 
these  specifications.  The  work  shall  also  conform  to  the  standard  details  bound 
or  referenced  herein. 

3.2.  NOTIFICATION  OF  DISCREPANCIES.  The  Contractor  shall  check  all 
drawings  furnished  him  immediately  upon  their  receipt  and  shall  promptly  notify 
the  Contracting  Officer  of  any  discrepancies.  Dimensions  marked  on  drawings 
shall  be  followed  in  lieu  of  scale  measurements .  Enlarged  plans  and  details 
shall  govern  where  the  same  work  is  shown  at  smaller  scales.  The  Contractor 
shall  compare  all  drawings  and  verify  the  figures  before  laying  out  the  work  and 
will  be  responsible  for  any  errors  which  might  have  been  avoided  thereby. 

#(14)# 

4 .  SUBMITTALS . 

4.1.  SUBMITTAL  REGISTER  (ENG  FORM  4288)  .  The  Contractor  will  be  furnished 
one  (1)  set  of  ENG  Forms  4288  at  the  preconstruction  conference  on  which  will 
be  listed  each  item  of  equipment  and  material  of  each  type  for  which  fabricators 
drawings,  and/or  related  descriptive  data,  test  reports,  samples,  spare  parts 
lists,  O&M  manuals,  or  other  types  of  submittals  are  required  by  the 
specifications.  Columns  c  thru  o  of  ENG  Form  4288  will  be  completed  by  the 
Government.  A  copy  of  the  ENG  Form  4288  may  be  obtained  by  written  request  to 
CEMRO-ED-DI,  215  N.  17th  Street,  Omaha,  NE  68102-4978.  The  Contractor  shall 
complete  columns  p,  q,  and  r  within  twenty  (20)  calendar  days  after  the 
preconstruction  conference  and  return  six  (6)  completed  copies  to  the  Contracting 
Officer's  Representative  for  approval.  Dates  entered  in  columns  p  and  q  shall 
not  include  mail  or  delivery  time.  The  ENG  Forms  4288  will  become  a  part  of  the 
contract  after  approval.  ijSix  (6)  additional  copies  of  a  revised  ENG  Form  4288 
with  column  a,  NAS  ACTIVITY  CODE,  filled  in  shall  be  submitted  with  the  completed 
network  analysis  system  when  a  network  analysis  system  is  a  contract 
requirement  .|i;  Column  b  shall  be  left  blank  for  use  later  to  record  the 
respective  transmittal  and  item  number  indicated  for  the  submittal  items (s) 
listed  on  the  transmittal  form  entitled:  "TRANSMITTAL  OF  SHOP  DRAWINGS, 


01100-4 


EQUIPMENT  DATA,  MATERIAL  SAMPLES,  OR  MANUFACTURER'S  CERTIFICATES  OF  COMPLIANCE" 
(ENG  Form  4025) . 


mMmgwWMm 

4.1,1.  Scheduling.  Drawings  on  component  items  forming  a  system 
or  that  are  interrelated  shall  be  scheduled  to  be  correlated  and  submitted 
concurrently.  Certifications  to  be  submitted  with  the  pertinent  drawings  shall 
be  so  scheduled.  Adequate  time  (a  minimum  of  20  calendar  days  exclusive  of 
mailing  time)  will  be  allowed  on  the  register  for  review  and  approval.  No  delay 
damages  or  time  extensions  will  be  allowed  for  time  lost  in  late  submittals  or 
resubmittals  for  such  items,  ijln  additional.. days  : shall"  b^e  .allowed 
the  register  for  rWiew  and  approval  and  possible  resalHHittal  of  material  and 
equipflient  lists  for  food  service  equi-pment  Jand  shop  drawings  and  equipment 
material  submiftals  for  refrigeration  and  MVAG  control  systeroe.JI 

4. i.2i  Application  to  Contract.  The  approved  submittal  register 
will  become  a  part  of  the  contract  and  Contractor  will  be  subject  to  requirements 
thereof.  This  register  and  the  progress  schedules  shall  be  coordinated. 

4.2.  SUBMITTAL  PROCESS.  The  Contractor  shall  submit  all  items  listed  on 


the  contract  drawings  and  listed  or  specified  in  the  other  sections  of  these 
specifications.  The  Contracting  Officer  may  request  submittals  in  addition  to 
those  listed  when  deemed  necessary  to  adequately  describe  the  work  covered  in 
the  respective  sections.  Units  of  weights  and  measures  used  on  all  submittals 
shall  be  the  same  used  in  the  contract  drawings .  Submittals  shall  be  made  in 
the  respective  ntamber  of  copies  and  to  the  respective  addresses  set  forth  below. 
Each  submittal  shall  be  complete  and  in  sufficient  detail  for  ready  determination 
of  compliance  with  the  contract  requirements.  Prior  to  submittal,  all  items 
shall  be  checked  and  approved  by  the  Contractor's  Quality  Control  (CQC)  Engineer 
and  each  respective  transmittal  form  (ENG  Form  4025)  shall  be  stamped,  initialed, 
and  dated  by  the  CQC  Engineer  certifying  that  the  accompanying  submittal  complies 
with  the  contract  requirements .  Submittals  shall  include  such  items  as : 
Contractor's,  manufacturer's,  or  fabricator's  drawings;  descriptive  literature 
including  (but  not  limited  to)  catalog  cuts,  diagrams,  operation  charts  or 
curves ;  test  reports ;  test  cylinders ;  samples ,  O&M  manuals  including  parts  lists ; 
certifications;  warranties  and  other  such  required  submittals.  Submittals 
pertinent  to  materials  and  equipment  which  are  subject  to  advance  approval  shall 
be  scheduled  and  made  prior  to  the  acquisition  or  the  delivery  thereof. 

4.2.1.  Categories  of  Submittals.  The  categories  of  items  specified 
to  be  submitted  shall  be  submitted  as  follows: 

4. 2. 1.1.  Category  I.  All  items  listed  as  Category  I 
submittals  in  the  various  sections  shall  be  mailed  directly  to  the  addressee 
shown  below  as  directed.  For  each  submittal,  a  completed  information  copy  of 
the  attached  transmittal  form  shall  also  be  mailed  to  the  Area  Engineer  and  to 
the  Construction  Division  of  the  Omaha  District. 

#(2,X2)#  ti^TERHATE  1| 

[An  additional  copy  of  Category  I  submittals  (for  information-only)  related  to 
tire  prote-ction/detection  systems  .shall  he  submitted  to  the  ■  Base  Civil 
Engineering  Office,  The  mailing  address  for  these  submittals  shall  be:  obtained 

#(2,12)#  [ALTERNATE  2] 

[Three  (5)  additional  copies  of  Category  I  submittals  (for  information  only) 
related  to  fire  profection/deteetion  systems  shall  be  submitted  as  fellows; 

Two  (2)  copies-  to;  HQ  USAi*A/DEER 
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bae  copy  ta:  iUPRCE^CR 

the  aaiXlag  for  ^tt1>ffi£ttal$  shall  h&  ohtaltiod  from  th^  ^ct}ti:act:.lisg 

Officers  K©prese«t:a.t:ive  at  the  preconstruction  confoxence.l 

Technical  Reviewer 

IM 

|Engineering  Division 

Attn;  CEMRO-ED-DI 

U.S.  Army  Engineer  District,  Omaha 

215  North  17th  Street 

Omaha,  NE  68102- 497 8| 


#'<•2,12.)# 

■[Mailing  ad<lrfess  of  Architect- Engineer  First] 


Each  required  submittal  which  is  in  the  form  of  a  drawing  shall  be  submitted  as 
one  (1)  reproducible  and  one  (1)  print  of  the  drawing.  Drawing  prints  shall  be 
either  blue  or  black  line  permanent- type  prints  on  a  white  background  or 
blueprint.  Reproducibles  shall  be  brownline  diazo  or  sepia  and  shall  be  of  such 
quality  that  prints  made  therefrom  are  sufficiently  clear  for  microfilm  copying. 

Ail  catalog  and  descriptive  data  shall  be  submitted  in  eight  (8)  copies.  Catalog 
cuts  and  other  descriptive  data  which  have  more  than  one  model,  size,  or  type 
or  which  shows  optional  equipment  shall  be  clearly  marked  to  show  the  model, 
size,  or  t3qDe  and  all  optional  equipment  which  is  proposed  for  approval. 
Submittals  on  component  items  forming  a  system  or  that  are  interrelated  shall 
be  submitted  at  one  time  as  a  single  submittal  in  order  to  demonstrate  that  the 
items  have  been  properly  coordinated  and  will  function  as  a  unit. 


4. 2. 1.2.  Category  II.  Except  as  noted  below,  data  for 
all  items  listed  as  Category  II  Submittals  in  the  various  sections  shall  be 
submitted  in  five  (5)  copies  to  the  Area  Engineer  using  the  transmittal  form. 
Items  not  to  be  submitted  in  quintuplicate ,  such  as  samples  and  test  cylinders, 
shall  be  submitted  to  the  Area  Engineer  accompanied  by  five  (5)  copies  of  the 
transmittal  form. 


4.2.2.  Control  of  Submittals .  The  Contractor  shall  carefully 
control  his  procurement  operations  to  assure  that  each  individual  submittal  is 
made  on  or  before  the  corresponding  date  scheduled  on  his  approved  "SUBMITTAL 


REGISTER. " 

4.2.3.  Transmittal  Form  (ENG  Form  4025).  The  sample  transmittal 
form  attached  to  this  section  shall  be  used  for  submitting  both  the  Category  I 
and  Category  II  submittals,  in  strict  accordance  with  the  instructions  on  the 
reverse  side  thereof.  These  forms  will  be  furnished  to  the  Contractor.  This 
form  shall  be  properly  completed  by  filling  out  all  the  heading  blank  spaces 
and  identifying  each  item  submitted.  Special  care  should  be  exercised, to  ensure 
proper  listing  of  the  specification  paragraph  and/or  sheet  number  of  the  contract 
drawings  pertinent  to  the  data  submitted  for  each  item.  A  separate  transmittal 
form  shall  be  attached  to  each  copy  of  the  data  being  submitted. 

4.2.4.  Approval  Action. 

4. 2. 4.1.  Category  I.  All  Category  I  submittals  are 
subject  to  advance  approval.  Upon  completion  of  review  of  Category  I  submittals, 
the  drawing  reproducible  and  print  and  other  pertinent  data  will  be  identified 
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as  having  received  approval  by  being  so  stamped  and  dated.  The  drawing  print 

and  six  (6)  sets  of  all  catalog  data  and  descriptive  literature  will  be  retained 
by  the  Contracting  Officer  and  the  drawing  reproducible  and  two  (2)  sets  of 
catalog  data  and  descriptive  literature  will  be  returned  to  the  Contractor. 

4, 2. 4. 2.  Category  II.  Submittals  may  be  required  for 
"Approval**  or  for  "Information  Only."  Within  the  terms  of  the  CONTRACT  CLAUSES 
clause  entitled  "Specifications  and  Drawings  for  Construction,"  Category  II 
submittals  "for  approval"  are  considered  to  be  "shop  drawings"  and  Category  II 
submittals  "for  information  only"  are  not  considered  to  be  "shop  drawings."  Two 
(2)  copies  of  Category  II  submittals  for  approval  will  be  returned  to  the 
Contractor  except  for  samples,  test  cylinders,  and  O&M  manuals  for  which  two  (2) 
copies  of  the  transmittal  form  only  will  be  returned  to  the  Contractor. 
Submittals  for  "Information  Only"  will  not  be  returned  to  the  Contractor.  No 
Corps  of  Engineers'  approval  action  will  be  required  prior  to  incorporating  these 
"Information  Only"  items  into  the  work.  These  Contractor  approved  "Information 
Only"  submittals  will  be  used  to  verify  that  material  received  and  used  in  the 
job  is  the  same  as  that  described  in  the  plans  and  specifications  and  will  be 
used  as  record  copies.  Delegation  of  this  approval  authority  to  the  CQC  Engineer 
does  not  relieve  the  Contractor  from  the  obligation  to  furnish  material 
conforming  to  the  plans  and  specifications  and  will  not  prevent  the  Contracting 
Officer  from  requiring  removal  and  replacement  if  nonconforming  material  is 
incorporated  in  the  work.  This  obligation  does  not  relieve  the  Contractor  from 
the  requirement  to  furnish  samples  for  testing  by  the  Government  laboratory  or 
check  testing  by  the  Government  in  those  instances  where  the  technical 
specifications  so  prescribe. 

4.2.5.  Meaning  of  Approvals.  The  approval  of  the  submittals  by 
the  Contracting  Officer  or  his  authorized  representative  shall  not  be  construed 
as  a  complete  check,  but  will  indicate  only  that  the  general  method  of 
construction  and  detailing  is  satisfactory.  Approval  will  not  relieve  the 
Contractor  of  the  responsibility  for  any  error  which  may  exist  as  the  Contractor, 
under  the  CQC  requirements  of  this  contract,  is  responsible  for  the  dimensions 
and  design  of  adequate  connections,  details  and  satisfactory  construction  of  all 
work.  After  submittals  have  been  approved  by  the  Contracting  Officer  or  his 
authorized  representative,  no  resubmittal  for  the  purpose  of  substituting 
materials  or  equipment  will  be  given  consideration  unless  accompanied  by  an 
acceptable  explanation  as  to  why  a  substitution  is  necessary. 

4.2.6.  When  Not  Approved,  The  Contractor  shall  make  all  correc¬ 
tions  required  by  the  Contracting  Officer  or  his  authorized  representative  and 
promptly  furnish  a  corrected  submittal  in  the  form  and  number  of  copies  as 
specified  for  initial  submittals.  If  the  Contractor  considers  any  correction 
indicated  on  the  submittals  to  constitute  a  change  to  the  contract,  notice  as 
required  under  the  CONTRACT  CLAUSES,  clause  entitled  "Changes"  should  promptly 
be  given  to  the  Contracting  Officer. 

4.2.7.  Withholding  of  Pa3nnent.  Paj^ent  for  materials  incorporated 
into  the  work  will  not  be  made  if  required  approvals  have  not  been  obtained. 

4.3.  CERTIFICATES  OF  COMPLIANCE.  Any  certificates  required  for  demon¬ 
strating  proof  of  compliance  of  materials  with  specification  requirements  shall 
be  executed  in  three  copies.  Each  certificate  shall  be  signed  by  an  official 
authorized  to  certify  in  behalf  of  the  manufacturing  company  and  shall  contain 
the  name  and  address  of  the  Contractor,  the  project  name  and  location,  and  the 
quantity  and  date  or  dates  of  shipment  or  delivery  to  which  the  certificates 
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apply.  Copies  of  laboratory  test  reports  submitted  with  certificates  shall 
contain  the  name  and  address  of  the  testing  laboratory  and  the  date  or  dates  of 
the  tests  to  which  the  report  applies.  Certification  shall  not  be  construed  as 
relieving  the  Contractor  from  furnishing  satisfactory  material,  if,  after  tests 
are  performed  on  selected  samples,  the  material  is  found  not  to  meet  the  specific 
requirements,  (EFARS  52 . 2/9108 (c) ) 

4.4,  PURCHASE  ORDERS.  Each  purchase  order  issued  by  the  Contractor  or 
his  subcontractors  for  materials  and  equipment  to  be  incorporated  into  the 
project  shall  (1)  be  clearly  identified  with  the  applicable  DA  contract  number, 
(2)  carry  an  identifying  number,  (3)  be  in  sufficient  detail  to  identify  the 
material  being  purchased,  (4)  indicate  a  definite  delivery  date,  and  (5)  display 
the  DMS  priority  rating.  Copies  of  purchase  orders  shall  be  furnished  to  the 
Contracting  Officer  when  the  Contractor  requests  assistance  for  expediting 
deliveries  of  equipment  or  materials,  or  when  requested  by  the  Contracting 
Officer  for  the  purpose  of  quality  assurance  review. 

|4*5,  EQUIPHEire  ROOM  The  Contract-er  shall  prepare  aa.4  s-ubmlt 
room  for  all  aieehani-cal  ^  electrical,  and  coBjffiUfiicatieii  roeirts  or  siailar 
mmmsmm 

■  Assenihlsa  iSiibmlttaL.  ’ ' SiSsaltcals  describing  the  various 
jBechamcal  and  electrical  equipatent  itesffs  which  are  to  he  Installed,  in  the  above 
described  arca<s)  shall  be  aaseisbled  ahd'^nbkitted  under  Gategorj  I  ccticurrently 
and  accompanied  by  the  room  plans. 

4.5.2.  Scaled  Retails.  Plana ^  consolidated  for  all  trades  shall 
he  to  scale  and  shall  show  all  pertinent  structural  features  and  other  items 
such  as  doors,  windows,  and  cabinets  .jrequir&d  for  installation  and  which  will 
affect  the  available  space.  All  mechanical  and  electrical  e-quipment  and 
acccssoriea  shall  be  shown  to  scale  in  plan  and  elevation  and/or  section  in 
their  installed  positions .  All  duct  work  and  piping  shall  be  shown.  J 

OPESATIOK  AED  MAINTElSbUSCE  .  11SS5RRC!ri0aS  AKB/OR  MAh8AtS,  '  Ifeere 
required  by  various  technical  sections,  operations  and  maintenance  instructions 
and/or  manuals  with  parts  lists  included  shall  he  provided  by  the  dontxactor  in 
quintuplicate ,  unless  otherwise  specified,  and  shall  be  assembled  in  book  form 
having  a  cover  Indicating  the  contents  by  equipment  or  system  name  and  project 
title  and  shall-  he  submitted  for  approval  to  the  Contracting  Officer  30  days 
prior  to -..final  tests,  of  mechanical  and  electrical  systems.  Each  operation  and 
maintenance  manual  shall  contain  a  copy  of  all  warranties  and  a  list  of  looal 
service  representatives  required  by  SECTION:  "WARRAiiJTY  OF  COSSXRDCTION,  If  field 
testing  requires  these  copies  to  be  revised,  they  shall  be  updated  and 
resubmitted  for  approval  within  10  calendar  days  after  completion  of  tests.  The 
Qperations  and  ilaintenance  Instructions  and/or  Manuals  shall  be  shown  as  a 
separate  activity  on,  .the  Contractor  prepared  construction  schedule  bar  chart  or 
network  analysis  system.]  [In  addition  cne  reproducible  unfolded  copy  of  all 
.wlr..ing..........an.d.........c,ontrQ.L.......di.a.graas..........and...  approved  system  layout  drawings  shall  be 

stdimitted  with  the  Manuals .  J 

5.  PHYSICAL  DATA.  Pursuant  to  CONTRACT  CLAUSES  clause:  "Site  Investigation 
and  Conditions  Affecting  the  Work,"  information  and  data  furnished  or  referred 
to  below  are  furnished  for  general  information  only  and  the  Government  may  not 
be  held  liable  for  any  interpretation  or  conclusions  drawn  therefrom  by  the 
Contractor. 
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5.1.  SOURCE  OF  DATA.  The  physical  conditions  indicated  on  the  drawings 
and  in  the  specifications  are  the  result  of  site  investigations  by  |surveys| 
|auger  borings|  |core  borings|  |te$t:  l^its]'  ][prpbi:^]  latest  ^Jetc:.]. 
Ilxhe  data  shown  graphically  and  by  S3noabol  for  each  respective  boring  represents 
the  actual  geologic  features  observed  and  logged  at  the  location  given  on  the 
drawings .  While  the  borings  are  representative  of  subsurface  conditions  at  their 
respective  locations  and  for  their  respective  vertical  reaches,  local  minor 
variations  characteristic  of  the  subsurface  materials  of  this  region  could 
occur  .’§ 

5.2.  WEATHER.  Weather  conditions  shall  have  been  investigated  by  the 
Contractor  to  satisfy  himself  as  to  the  hazards  likely  to  arise  therefrom. 
Complete  weather  records  and  reports  may  be  obtained  from  the  local  U.S.  Weather 


Bureau . 

5.3.  ACCESS  ROUTES.  Transportation  facilities  shall  have  been  investi¬ 
gated  by  the  Contractor  to  satisfy  himself  as  to  the  existence  of  access  highways 
and  railroad  facilities.  (based  on  FAR  52.236-4) 


5.4.  CONCURRENT  CONSTRUCTION.  Construction  work  closely  related  to  and/or 
located  at  the  site  of  the  work  under  this  contract,  including  In- Situ 
Vitrification  at  the  M-1  Basins,  wi^Jje^^^i^^^^ 
under  this  contract.  The  Locationfs]  of  thl 
drawings  or  described  in  these  specifications.  The  Contractor  shall  cooperate 
with  o the ^  of  timely  completion  of  all  work.  In 

the  event  of  interference,  the  Contracting  Officer  shall  be  notified  immediately 
for  resolution  and  his  decision  shall  be  final. 


ilWII 

5.5,  NOT  USED .  TBLi&PHQHE  SERVICE.  Telephone  service  for  Contractor 
facilities  at  Falcon  AFB  will  be  furnished  to  the  Contractor  at  no  coat  except 
that  all  long  distance  calls  shall  be  placed  with  th4  Contractor's  credit  card. 


6 .  PAYMENT . 

6.1.  PROMPT  PAYMENT  ACT.  Pay  requests  authorized  in  CONTRACT  CLAUSES 
clause:  "Pa3anents  Under  Fixed-Price  Construction  Contracts”,  will  be  paid 
pursuant  to  the  clause,  "Prompt  Payment  for  Construction  Contracts".  Pay 
requests  will  be  submitted  on  ENG  Form  93  and  93a,  "Payment  Estimate -Contract 
Performance"  and  "Continuation".  All  information  and  substantiation  required 
by  the  identified  contract  clauses  will  be  submitted  with  the  ENG  Form  93,  and 
the  required  certification  will  be  included  on  the  last  page  of  the  ENG  Form  93a, 
signed  by  an  authorized  contractor  official  and  dated  when  signed.  The 
designated  billing  office  is  the  Office  of  the  Area  Engineer. 

6.2.  PAYMENTS  FOR  MODIFICATIONS.  Payments  may  be  made  for  cost  bearing 
change  orders  within  the  scope  of  the  contract  only  to  the  extent  funds  are 
authorized  in  the  order  on  a  two-part  modification.  Contractor  pricing  proposed 
must  be  submitted  at  the  earliest  possible  time  after  the  change  order  is  issued, 
or  at  a  specific  time  as  directed  by  the  Contracting  Officer.  At  the  discretion 
of  the  Contracting  Officer,  any  and  all  payments  may  be  withheld  on  the 
modification  until  the  Contractor  has  submitted  a  qualifying  price  proposal,  in 
as  much  detail  as  required  by  the  Contracting  Officer,  and  the  final  price  has 
been  agreed. 

6.3.  PAYMENT  FOR  MATERIALS  DELIVERED  OFFSITE.  In  accordance  with 
CONTRACT  CLAUSES  clause:  "Payments  Under  Fixed-Price  Construction  Contracts," 
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the  Contracting  Officer,  at  his  discretion,  may  authorize  material  delivered  to 
the  Contractor  at  locations  other  than  the  site  be  taken  into  consideration  in 
the  preparation  of  pa3rment  estimates.  Such  materials  delivered  to  the  Contractor 
offsite  will  only  be  considered  if  the  Contractor  furnishes  satisfactory  evidence 
that  he  has  acquired  title  to  such  material  and  that  it  will  be  utilized  in  the 
work  covered  under  this  contract. 


lALmMAfE.a*;]: 

mAm 

7.  AVAILABILITY  OF  UTILITY  SERVICES.  All  reasonably  required  amounts  of 
domestic  water  and  electricity  will  be  made  available  to  the  Contractor  by  the 
Government  from  existing  system  outlets  and  supplies.  The  Contractor  shall,  at 
his  own  expense,  make  all  temporary  connections  and  install  distribution  lines. 
The  Contractor  shall  furnish  to  the  Contracting  Officer  a  complete  system  layout 
drawing  showing  type  of  materials  to  be  used  and  method  of  installation  for  all 
temporary  electrical  systems .  i|The  Contractor  shall  make  arrangements  with  the 
Using  Service,  through  the  Contracting  Officer,  as  to  the  method  of  determining 
the  amount  of  water  and  electricity  to  be  used  by  him  and  the  method  of  payment 
therefor.]  JJleters  shall  be  installed  by  the  Contractor  to  determine  the  amount 
of  [water  and]  electricity  used  by  him,  and  such  -utilities  will  be  paid  for  by 
er“-ch'arged---to"bh^  All  temporary  lines  shall  be  maintained  by  the 

Contractor  in  a  workmanlike  manner  satisfactory  to  the  Contracting  Officer  and 
shall  be  removed  by  the  Contractor  in  like  manner  prior  to  final  acceptance  of 
the  construction.  Normal  quantities  of  electricity  and  water  used  to  make  final 
tests  of  completely  installed  systems  will  be  furnished  by  the  Government, 
(based  on  FAR  52.236-14) 


i;ALTERNATi:2| 

7.  AVAILABILITY  OF  UTILITY  BEBVICEB.  The  Contractor  shall  arrange  with  the 
local  utility  company  for  eleotrxcify'  required  by  him  for  construction  tmder 
this  project  and  shall  pay  all  costs  in  conneetlon  therewith ,  Reasonable  amounts 
of  domestic  water  will  be  made  available  to  the  Con-tractor  by  the  Government 
from  existing  System  outlets  ahd -supplies*  [The  Contractor  shall  -meter  the 
amou-nt  of  water  tised  by  him,:-: and  such  amount  ■■■o£  water  will  he  paid  for  by  or 
charged  to  the  Contractor.]  Thb -Gohtyactor  shall ^  at  his -own  expense,  make  all 
temporary  connections  and  install  distribution  lines.  The  Contractor  shall 
furnish  to  the  Contracting  Officer  a  complete  system  layout  drawing  showing  type 
of  materials  to  he  used  and  method  of  installation  for  all  temporary  electrical 
systems.  All  temporary  lines  shall  be  maintained  by  the  -Contractor  -in  a 
workmanlike  manner  satxsfactery  to  the  Contracting  Officer  and  shall  be  re-moved 
by  the  Contractor  in  like  manner  prior  to  final  acceptance  of-  the  construction,: 
Normal  quantities  of  electricity  and  water  used  to  make- final  tests  of  completely 
ins.talled...sys terns  shall  be  furnished  by  the  Government. 

[ALTERNATE  1] 

8.  UTILITY  SERVICE  INTERRUPTIONS.  The  Contractor  shall  submit  written 
notification  not  less  than  15  calendar  days  in  advance  of  each  interruption  of 
each  utility  i|and  communication|  service  to  or  within  existing  buildings  and 
facilities  being  used  by  others.  No  single  outage  will  exceed  4  hours  unless 
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approved  in  writing.  The  time  and  duration  of  all  outages  will’ be  coordinated 
with  the  Using  Agency  by  the  Contracting  Officer. 

[ALTERiJATE 

iliiAii  . _ . 

a.  UTILITY  SEmCE  IlSTE&RUmOlSS. 

a,l<  ASVAKCE  SOTIGE*  The  Contractor  shall  submit  -written  nctifi-cation 
not  than  5  working  days  In.  advance  of  each  interruption  of  each  utility 

land,  eoramunication]  seirvlce  to  or  within  ezisting  buildings  and  facilities  being 
used  by  others*  No  single  outage  will  ezeeed  4  hours  unless  approved  in  writing* 
The  time  and  duration  of  all  outages  will  be  coordinated  wi^  the  Using  Agency 
by  the  Contracting  Officer ► 

&,.2*  OVERTIME  WORK  BY  BASE  ' OPERATING  ANB  MAISTESMCE  <6AM)  PERSOEN:^. 
The  normal  working  hours  for  Government  OSM  personnel  -whose  services  may  he 
required  fox  utility  outages  or  similar  servioes  are  from  7:10  a.m*  to  4:00  p*Bi, 
Overtime  work  hy  Go-vernment  GSM  pe-rsonnel  due  to  Oontractor  delays  in  scheduled 
outages^  interruptions  of  known  utility  services'^  or  other  negligent  acts,  shall 
be  the  responsibility  of  the  Contractor.  The  Contractor  shall  pay  the  Government 
for  s%jch  additional  overtime  costs  at  the  existing  overtime  wage  rates 
established  for  the  Govertmaent  personnel  involved* 

&.3*  BURIES  UTILITIES*  The  Contractor  shall  coordinate  all  excavation 
work  including  excavation  for  signposts,  fence  posts,  and  utility  poles  with 
the  Using  Service  Facilities  Engineer  and  the  telephone  company  prior  to 

#<20A)# 

8A.  DIGGING  PERMITS  AND  ROAD  CLOSINGS.  The  Contractor  shall  allow  14  calendar 
days  from  date  of  written  application  to  receive  permission  to  dig  and  to  close 
roads.  Roads  shall  only  be  closed  one  lane  at  a  time  and  vehicular  traffic  shall 
be  allowed  to  pass  through  the  construction  area.  Work  on  or  near  roadways  shall 
be  flagged  in  accordance  with  the  safety  requirements  in  Safety  and  Health 
Requirements  Manual  EM  385-1-1,  which  forms  a  part  of  these  specifications.  Work 
located  along  the  alert  force  route  shall  not  cause  blockage  and  the  Contractor 
shall  maintain  unobstructed  access  for  alert  force  traffic  at  all  times. 


#.{2,21)# 

9.  LAYOUT  OF  WORK.  The  Contractor  shall  lay  out  his  work  from  Government 
established  i||basej|i  lines  and  ||bench;|i  marks  indicated  on  the  drawings  and  shall 
make  all  measurements  in  connection  therewith.  The  Contractor  shall  furnish 
all  stakes,  templates,  platforms,  equipment,  tools,  and  materials  and  labor  as 
may  be  required  in  laying  out  any  part  of  the  work  from  the  base  lines  and  marks 
established  by  the  Government.  The  Contractor  shall  execute  the  work  to  the 
lines  and  grades  established  or  indicated  and  shall  maintain  and  preserve  all 
stakes  and  other  control  points  established  by  the  Contracting  Officer  until 
authorized  to  remove  them.  If  such  marks  are  destroyed  by  or  through  negligence 
of  the  Contractor,  prior  to  their  authorized  removal,  they  may  be  replaced  by 
the  Contracting  Officer  at  his  discretion  and  the  expense  of  replacement  will 
be  deducted  from  any  amounts  due  or  to  become  due  the  Contractor,  (based  on  FAR 
52.236-17) 
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iAMM 

10.  NOT  USED.QgAlTI’rY  SIJRVEYS. 

XO.i.  .'■Gove.jrnise'ttt  ‘  $iid  fl^aX  ^4  mke 

■coaputations  to  ^otermme  the  quantities  of  wrk  ipet£oxm^  ox  finally  Itj.  place, 
10*2.  Hie  Copttacter  sliall  »ak6i  wcji  eutveys  and  coasputatians  aa  are 
necessaty  to  detjemine  the  quaiitities  of  vork  paxforraed  or  placed  during  each 
period,  for  which  a  progress  payiaept:  is  to  he  aade,  All  original  field  tiotes , 
computations,  and  other  records  for  the  purpose  cf  layout  and  progress  surveys 
shall  he  recorded  in  duplicating  field  hoohs,  the  original  pages  of  which  shall 
he  furnished  promptly  in  ring  binders  to  the  representatives  of  the  Contracting 
Officer  at  the  site  of  the  worh  and  shall  b&  used  by  the  Contracting  Officer  to 
the  extent  necessary  in  detemining  the  proper  amounts  of  progress  and  final 
payments,  (based  op  FAE  52, 3-36 -Id) 

2] 

'm.m§ ' 

lOxl..  The  Contractor  shall  ma^ce  -sueh •  .suryejjrs  and  computations  as  are 
nec6ss.^cy  to  detarhihe  the  quantities ;;  of  .'wor'k.  performed  lor!',!)  laced; ':dui:ing.  each 
period  for  which  a  progress  payment  is  to  he  made.  Ihe  Contractor  shall  also 
make  original  and  final  surveys.  The  ^Sovertaj^ht  Will  make  aueh  conq&Utatlons  as 
are  necessary  to  verify  the  quantities  of  work  .parlprmed  or.  finally  in  place. 
Unless  waived  by  -the  Contracting  Officer  in  each^apectfic  case,  quantity  surveys 
made  hy  the  Contractor  shall  he  made  under’ the  direction  of  a  representative  of 
the  Contracting  Officer, 

10>2,  All  original  field  notes,  computations,  and  other  records  of  the 
Contractor  for  the  purposes  of  layout,  origltial,  progress,  and  final  surveys 
shell  he  recorded  in  duplicating  field'.hodks,'  ;^e:drigina.l;pages  of  ^ich  shall 
ho  furnished  promptly  in'- ring  hinders  to  the  repr&sehtative..of  :the  Contracting 
Officer  at  the  site  of  the  work  and  shall  be  used  hy  the  Contracting  Officer  to 
the  extent  necessary  in  determining  the  proper  founts  of  progress  and  final 
payments,  phased  on  FAE.  52.23^-15) 

lOA,  VARIATIONS  IS  ESTlliATEb  '^JOANTITIES :  Significant  .•  yariations.  from  the 

contract  unit  priced  quantities  shall  be  covered  in  accordance  with  the  GONTBA.CT 
CLAUSES  clause ;•  "Variation  in- Estimated  Quantity,".:.;. 

#(24A># 

tOBrVARIATIORS  IN  ESTIMATED  QUANTITIES  SUBDIVIBED  ITEMS.  The  Variation  in 

Estimated  Quantities  clause  is  applicable  only  to  Items  Nos,  _ , 

lOB.l,  In  order  to  permit  the  Contractor  to  distribute  his  i-ndirect  costs 

properly  to  lteffi<s)- No, <s, ) _ ^  these  [this]  ltem(s>  have  [has]  been  stAsdivided 

into  two  or  more  subitems.  •  All  the  Contractor's  indirect  costs  for  [each  of 
these]  [this]  item<s)  will  be  included  in  the  hid  price  for  the  first  suhitem 
listed  under  the  respective  item.  Variation  from  the  estimated  quantity  in  the 
actual  work  performed  under  any  second  or'  subsequent  suh-item  or  elimination  of 
all  work  under  such  a  second  or  stjbsequent  sub-item  will  not  be  the  basis  for 
an  adjustment  in  contract  unit  price, 

10b, 2,  Where  the  actual  quantity  of  work  performed  for  Items  Nos.  is 

less  than  85  percent  of  the  quantity  of  the  first  sub-item  listed  under  such 
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itea,  the-  Cotitraetor  mli  he  paid  at  th®  contract  «nit  price  for  that  sub^itea 
fop  the  aotviai  -ijuantity  of  woth  performed  and,  fo  additieh,  e»  e^tiit:^le 
adjtistment  shall  be  made  in  accordance  with  the  danse  FM  52;.  211 '*11,  Variation 
tn  Fstiaetod  Qaantltiee, 

10B«5.  l£  the  tpantitjr  of  wrk  perforaed  xmder  I  teas  Nos.  exceeds 

115  percent  or  Is  X&se  than  &5  percent  of  the  total  estisjeted  <jnaatity  of  the 
snh-iteas  ander  that  item, 

lAll’imtil  .  .  . 

161.5,  (if  the  -quantity  of  work  performed  under  the  second  sri>*itent  ox  any 

at&seqnent  ^nb-itea  •under  It;ems  Uos.  _ exceeds  115  percent  or  is  less  than 

&5  per-cent  of  the  estimated  quantity  of  any  such  sub  item,  |  and  if  such  variation 
causes  an  increase  or  a  do-crease  in  the  time  required  for  perforiaance  of  this 
contract  the  contract  completion  time  will  be  adjusted  in  accordance  with  the 
clause  FAS.  52.212-11,  Variation  in  Estimated  <)uantltiea. 

11.  TIME  EXTENSIONS  FOR  UNUSUALLY  SEVERE  WEATHER. 


ANTICIPATED  WEATHER  DELAYS.  This  clause  specifies  the  procedure 
for  the  determination  of  time  extensions  for  unusually  severe  weather  under  the 
authority  of  the  contract  clause  entitled  "Default  (Fixed-Price  Construction)." 
The  listing  below  defines  monthly  anticipated  adverse  weather  for  the  contract 
period  and  is  based  on  National  Oceanic  and  Atmospheric  Administration  (NOAA) 
or  similar  data  for  the  geographic  location  of  the  project. 

MONTHLY  ANTICIPATED  ADVERSE  WEATHER  WORK  DAYS 

JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC 

(07)  (04)  (04)  (04)  (06)  (03)  (04)  (02)  (03)  (03)  (02)  (05) 

11.2.  WEATHER  TIME  EXTENSIONS. 

11.2.1.  Evaluation.  The  above  schedule  of  anticipated  adverse 
weather  will  constitute  the  base  line  for  monthly  (or  portion  thereof)  weather 
time  evaluations .  Upon  acknowledgement  of  the  Notice  to  Proceed  and  continuing 
throughout  the  contract  on  a  monthly  basis,  actual  adverse  weather  days  will  be 
recorded  on  a  work  day  basis  (including  weekends  and  holidays)  and  compared  to 
the  monthly  anticipated  adverse  weather  schedule  above.  For  purposes  of  this 
paragraph,  the  term  "actual  adverse  weather  days"  shall  be  scheduled  work  days 
impacted  by  adverse  weather. 

11.2.2.  Determination.  The  number  of  actual  adverse  weather  days 
shall  be  recorded  monthly  during  the  construction  period.  Once  the  number  of 
actual  adverse  weather  days  anticipated  in  the  schedule  above  have  been  exceeded, 
the  Contracting  Officer  will  examine  the  actual  adverse  weather  days  to  determine 
whether  the  Contractor  is  entitled  to  a  time  extension.  These  actual  adverse 
weather  days  must  prevent  work  for  50  percent  or  more  of  the  Contractor's 
workday,  delay  scheduled  work  critical  to  the  timely  completion  of  the  project, 
and  be  documented  in  the  Contractor  Quality  Control  reports .  The  Contracting 
Officer  will  convert  any  delays  meeting  the  above  requirements  to  calendar  days 
and  issue  a  modification  under  the  authority  of  the  contract  clause  entitled 
"Default  (Fixed-Price  Construction.)" 

11.3.  THE  CONTRACTOR'S  SCHEDULE  must  reflect  the  above  anticipated  adverse 
weather  delays  on  all  weather  dependent  activities . 
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12.  NOT  USED.  iaM...SALES.,.AM)..3ISE...y^ 

t2xt,  In  dbe  event  gooids^  wares  nr  sBBrciiam3l.8©-  on  Wifc:d<533:  t^e  Confcraeter 
lm&  sala$  ot  use  t:^  become  an  tntapral  of  tbe  project,  fcba 
Contractor  shall  obtain  app-ropriate  forms  from  the  lows  Stsco  Tax  CcBrolssion  for 
racoTdlni  tb$  emwnt  of  •  purchases  of  sack  ••^•00<ts,  waree,  or  imerohaiidise,  and 
shall  complete,  execute,  and  delivex  them. to  tbe  Contracting.  Officer  prior  to 
final  eettlcHient  of  the  contract.,  The  Contractor  shall  provide  and  report  all 
data  and  infcmatlon  which  majr  be  necessary  er  required  to  an^le  the  Contracting 
Officer  tc  obtain  all  refunds  from  the  Iowa  fax  CoKrualsslon  to  tklcb  the  Federal 
Covernffient  may  be  entitled. 

12*JZ,  ^e  Contractor  shall  Insert  a  clause  containing  the  atdjstance  of 
tbe  foregoing  paragraph  12  ..1  in  every  first  tier  subcontractor  or  vendor  to 
inoluds  such  a  clausa  Itt  any  subcontract  or  purchase  order  tdiicb  be  places. 
The  Ccmtractor  shall  obtain  completed  forms  from  Ms  subcontractor  and  suppliers 
for  submission  to  the  Contracting  Offlssr  befcrd  final  settlement  of  the 
contraetos??; 

#(26A>| 

13.  INSURANCE  REQUIRED.  In  accordance  with  CONTRACT  CLAUSES  clause:  "Insurance 
Work  on  a  Government  Installation,"  the  Contractor  shall  procure  the  following 
minimum  insurance : 

Type  Amount 

Workmen's  Compensation  and  Employer's 

Liability  Insurance  $100,000 

General  Liability  Insurance  $500,000  per  occurrence 

Automobile  Liability  Insurance 
Bodily  injury 

Property  damage 

(Coverages  per  FAR  28.307-2) 

MMMM 

13A.  nSSURMCE  -  LIABILITY  TO  THIRD  PERSON  '  COMMERCIAL  OROANIZATIONS .  See 
CONTRACT  CLAUSES  "EPA  INDEMNIFICATION  IMDER  GERCLA  -  FIXED  PRICE  CONTRACT." 

mm 

14.  IDENTIFICATION  OF  EMPLOYEES.  The  Contractor  shall  furnish  to  each  employee 
and  require  each  employee  engaged  on  the  work  to  display,  such  identification 
as  may  be  approved  and  directed  by  the  Contracting  Officer.  All  prescribed 
identification  shall  immediately  be  delivered  to  the  Contracting  Officer,  for 
cancellation  upon  release  of  any  employees .  When  the  contract  involves  work  in 
restricted  security  areas,  only  employees  who  are  U.S.  citizens  will  be  permitted 
to  enter.  Proof  of  U.S.  citizenship  is  required  prior  to  entry.  When  required 
by  the  Contracting  Officer,  the  Contractor  shall  obtain  and  submit  fingerprints 
of  all  persons  employed  or  to  be  employed  on  the  project.  (based  on  FAR 
52.236-7007) 


$200,000  per  person  and 
$500,000  per  occurrence 
$  20,000  per  occurrence 
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Hmi  . 

14A.  VEHICLE  IBEH3?IFICAIX01?>  All  privately  owned  vehicles  (including  Contractor 
pickups^  but  not  heavy  e<|ulpment  ot  trailer  towed  e<julpm&nt)  eball  be  r&gl$teted 
while  working  on  post:.-  Contractor  personnel  shall  register  their  vehlolos  at 
tbe  H.B.  "Vebiole  B^gl^tratlon  my  -^otk  day  between  the  hour$  of  0700- 
1115  and  1100  to  1600.  A  safety  inspection  will  he  required  and  each  vehicle 
owner  will  need  to  ehnw  (1)  a  valid  driver^ a  license^  (2)  a  current  vehicle 
registration^  and  (3)  proof  -of  automobil-e  liability  Insurance. 

15.  CONTRACTOR  QUALITY  CONTROL  (CQC) .  In  conformance  with  the  requirements  of 
CONTRACT  CLAUSES  clause:  "Inspection  of  Construction,"  the  Contractor  shall 
establish  and  maintain  an  effective  Quality  Control  Program. 

15.1.  GENERAL.  Except  for  isolated  tests  or  other  items  of  work  specified 
to  be  performed  by  the  Government,  the  quality  of  all  work  shall  be  the  respon¬ 
sibility  of  the  Contractor.  Sufficient  inspections  and  tests  of  all  items  of 
work,  including  that  of  subcontractors,  to  ensure  conformance  to  applicable 
specifications  and  drawings  with  respect  to  the  quality  of  materials, 
workmanship,  construction,  finish,  functional  performance,  and  identification 
shall  be  performed  on  a  continuing  basis.  The  Contractor  shall  furnish  qualified 
personnel,  appropriate  facilities,  instruments  and  testing  devices  necessary  for 
the  performance  of  the  quality  control  function.  The  controls  shall  be  adequate 
to  cover  all  construction  operations  both  on  and  offsite,  shall  be  keyed  to  the 
proposed  construction  sequence  and  shall  be  correlated  by  the  Contractor's 
quality  control  personnel. 

15.2.  PRECONSTRUCTION  PLANNING.  The  Government  will  consider  an  interim 
CQC  plan  for  the  first  days  of  operation.  However,  within  ten  (10)  calendar 
days  after  the  date  of  receipt  by  him  of  Notice  to  Proceed,  and  prior  to  starting 
on-site  construction,  the  Contractor  shall  meet  with  the  Contracting  Officer  and 
discuss  the  quality  control  requirements.  During  this  meeting  the  Contractor 
shall  submit  for  approval  his  proposed  written  QC  plan  which  shall  include  all 
features  outlined  below.  The  proposed  plan  will  be  reviewed  and  the  meeting 
shall  develop  mutual  understanding  relative  to  details  of  the  system,  including 
the  personnel,  facilities,  forms,  etc.,  to  be  used  for  the  inspections,  tests 
and  the  administration  of  the  system.  Minutes  of  the  meeting  shall  be  prepared 
by  the  Area  Office  Resident  Engineer  or  Contractor  as  agreed  to  at  the  mutual 
understanding  meeting  and  shall  be  signed  by  both  the  Contractor  and  the 
Contracting  Officer  or  Contracting  Officer's  Representative.  The  minutes  shall 
become  a  part  of  the  contract.  No  change  in  the  approved  plan  shall  be 
implemented  without  written  concurrence  by  the  Contracting  Officer. 

15.3.  ACCEPTANCE  OF  CQC  PLAN.  Acceptance  of  the  Contractor's  quality 
control  plan  is  required  prior  to  the  start  of  construction.  Acceptance  is 
conditional  and  will  be  predicated  on  satisfactory  performance  during  the 
construction.  The  Government  reserves  the  right  to  require  the  Contractor  to 
make  changes  in  his  CQC  plan  and  operations  as  necessary  to  obtain  the  quality 
specified. 

15.4.  CONTRACTOR'S  PROPOSED  (QC)  PLAN.  The  Contractor's  proposed  written 
quality  control  plan  (for  submittal  at  the  mutual  understanding  meeting)  shall 
include  as  a  minimum: 

15.4.1.  The  quality  control  organization. 

15.4.2.  Names,  number,  and  qualification  of  personnel  to  be  used 
for  this  purpose. 
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15.4.3.  Authority  and  responsibilities  of  all  quality  control 

personnel. 

15.4.4.  Schedule  of  Use  of  inspection  personnel  by  types  and  phase 


of  work. 

15.4.5.  A  list  of  preparatory  and  initial  inspections  to  be 
performed  shall  be  included  as  part  of  the  Quality  Control  Program. 

15.4.6.  A  list  of  tests  specified  to  be  performed  with  proposed 
test  methods  including  specification  paragraph  number  and  names  of  technicians 
or  qualified  testing  laboratory  to  be  used. 

15.4.7.  Location  and  availability  of  test  facilities  and  equipment. 

15.4.8.  Procedures  for  advance  notice  and  coordination  of  special 
inspections  and  tests  where  required. 

15.4.9.  Procedures  for  reviewing  all  shop  drawings ,  samples , 
certificates,  or  other  submittals  for  contract  compliance  and  certifying  them 
for  submission  to  the  Government. 

15.4.10.  Method  of  performing,  documenting,  and  enforcing  quality 
control  operations  of  both  prime  and  subcontract  work  including  inspection  and 
testing  both  onsite  and  offsite.  Include  proposed  forms  for  approval,  and 
indicate  who  will  prepare,  sign,  and  submit  the  reports. 

15.4.11.  Responsibilities  and  procedures  for  correcting  deficiencies. 

15.4.12.  A  copy  of  a  letter  of  direction  to  the  Contractor's 
representative  responsible  for  quality  control,  outlining  his  duties  and 
responsibilities,  and  signed  by  a  responsible  officer  of  the  firm. 

15.4.13.  Method  of  documenting  and  tracking  deficiencies  and 


corrective  actions . 

15.5.  CONTROL  OF  ON-SITE  CONSTRUCTION.  The  Contractor's  quality  control 
program  shall  include  four  phases  of  inspection  and  tests.  The  Contracting 
Officer's  representative  shall  be  notified  at  least  24  hours  in  advance  of  each 
such  test. 

15.5.1.  Preparatory  Inspections  shall  be  performed  prior  to 
beginning  each  feature  of  work  on  any  on-site  construction  work.  Preparatory 
inspections  for  the  applicable  feature  of  work  shall  include  (i)  review  of 
submittal  requirements  and  all  other  contract  requirements  with  the  foremen  or 
supervisors  directly  responsible  for  the  performance  of  the  work;  (ii)  check  to 
assure  that  provisions  have  been  made  to  provide  required  field  control  testing; 
(iii)  examine  the  work  area  to  ascertain  that  all  preliminary  work  has  been 
completed;  (iiii)  verify  all  field  dimensions  and  advise  the  Contracting  Officer 
of  any  discrepancies;  and  (iiiii)  perform  a  physical  examination  of  materials 
and  equipment  to  assure  that  they  conform  to  approved  shop  drawings  or  submittal 
data  and  that  all  materials  and/or  equipment  are  on  hand. 

15.5.2.  Initial  Inspection  shall  be  performed  as  soon  as  work  begins 
on  a  representative  portion  of  the  particular  feature  of  work  and  shall  include 
examination  of  the  quality  of  workmanship  as  well  as  a  review  of  control  testing 
for  compliance  with  contract  requirements. 

15.5.3.  Follow-up  Inspections  shall  be  performed  continuously  as 
any  particular  feature  of  work  progresses,  to  assure  compliance  with  contract 
requirements  including  control  testing,  until  completion  of  that  feature  of  the 
work. 

15.5.4.  Safety  Inspections.  The  Contractor  shall  perform  daily 
safety  inspections  of  the  jobsite  and  the  work  in  progress  to  assure  compliance 
with  EM  385-1-1  and  other  occupational  health  and  safety  requirements  of  the 
contract.  Daily  Quality  Control  reports  as  required  under  paragraph:  REPORTING 
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shall  be  used  to  document  the  inspection  and  shall  include  a  notation  of  the 
safety  deficiencies  observed  and  the  corrective  actions  taken.  The  Contractor 
shall  use  his  designated  Quality  Control  Staff  to  perform  the  required 
inspections  and  shall  supplement  the  staff  with  additional  personnel  as  required. 
Additional  personnel  shall  be  provided  at  no  additional  cost  to  the  Government. 

15.5.5.  Recording  Inspection  Results.  The  results  of  all  inspec¬ 
tions  shall  be  made  a  matter  of  record  in  the  Contractor's  Quality  Control 
docTJunentation  as  required  by  paragraph  DOCUMENTATION  below. 

gpijg 

quality  CONTROL  STAFF.  The  Contractor's  job  supervisory  staff  may 
be  used  for  quality  control  supplemented  as  necessary  by  additional  personnel 
including  special  technicians  for  surveillance  or  testing  to  provide  capability 
for  the  controls  required  by  the  specifications.  A  Certified  Industrial 
Hygienist  and  an  Industrial  Eygiane  Technician  shall  be  part  of  the  Contractor's 

_ Staff . on  .  ptoj  ects  Involving  asbestos  removal  per  SECTION:. 

ASBESTOS  REMOVAL  AND  DISFOSAL.  The  Contractor's  staff  member  designated  as  the 
Q.C.  Supervisory  Engineer  for  the  contract  must  be  a  qualified  engineer  or 
technician  and  be  able  to  demonstrate  ability  to  perform  correctly  the  duties 
required  to  the  satisfaction  of  the  Contracting  Officer  and  must  be  employed  full 
time  at  the  project  site  whenever  contract  work  is  in  progress. Ii; 

[15<6,  QUALITY  CONTROL  STAFF.'  In  addition  to  the  Contractor's  job 
snparvls.ory  staff,  a  separate  quality  control  group  shall  be  provided,  This 
group  shall  report  to  the  Contractor-'s  managenient  at  a  level  no  lower'  than  an 
executive  of  the  company.  As  a  mlnimutu,  the  overall  strength  of  the  quality 
control  group  for  this  contract  shall  be  as  follows:  . 

15.6.1.  The  Quality?  Control  Supervisory  Engineer  shall  be  an 
approved,  qualified  engineer  or  technicien  whose  sole  responsibility  is  to  ensure 
compliance  with  the  contract  plans  and  specifications .  This  person  shall 
demonstrate  ability  to  perform  correctly  the  duties  required  to  the  satisfaction 
of  the  Contracting  Officer  and  shall  be  physically  at  the  project  site  whenever 
work  is  in:.progress  and  will  be  in  charge  of  the  Contractor's  Quality  Control 
program' for  this  project.  All  the  Contractor's  submittals  for  approval  shall 
be  reviewed  and  modified  or  corrected  as  needed  by  the  Quality  Control 
Supervisory  Engineer  <or  authorised  assistants)  and  approved  correct  prior  to 
forwarding  of  such  submittals  to  the  Contracting  Officer. 

15.6.2,  A  Mechanical  Technician,  who  is  experienced  in  the  con¬ 
struction  of  industrial  air-conditionings  steam  and  sewer  systems,  plumbing, 
heating,  mechanical  tests,  and  other  components  of  mechanical  devices  equipment 
and/or  systems  in  the  work,  shall  assist  the  QC  Supervisory  Engineer  in  the 
performance  of  his  duties,  The  Mechanical  'Teehnlclan  may  have  other  duties  but 
shall  be  on  the  project  site  at  the  times  when  work  performed  under  specification 
Division  15  Mechanical  is  in  progress. 

15. 6. .5,  An  Electrical  Technician,  experienced  in  the  construction 
of  Industrial  electrical  systems,  overhead  and  underground  high  voltage  systems, 
instrumentation  and  control  systems,  and  the  required  electrical  tests  shall 
assist  QC  Supervisory  Engineer  In  the  performance  of  his  duties ,  The  Electrical 
Technician  may  have  other  duties  but  shall  be  on  the  project  site  at  the  times 
when  work  performed  under  specification  Division  16  Electrical  is  in  progress . 
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'15^AA>  A  Certii£l^4- Hygleaist  ai»i  an  InsJnstriai  Hygletie 
faehiblfi:£an  jshaXl  in  the  *£  Bjagimex^^ 

S:a«i  SEdlOS:  ASBESTOS  REMOVAL  AMD  DISFOSAL  fo-t  cteitjias  re<i=uira=d. 

15.7.  TESTS . 

15.7.1.  Testing  Procedure.  The  Contractor  shall  perform  tests 
specified  or  required  to  verify  that  control  measures  are  adequate  to  provide 
a  product  which  conforms  to  contract  requirements.  The  Contractor  shall  procure 
the  services  of  an  industry  recognized  testing  laboratory  approved  by  the 
Contracting  Officer,  or  may  establish  an  approved  testing  laboratory  at  the 
project  site.  The  Contractor  shall  perform  the  following  activities  and  record 
and  provide  the  following  data: 

15.7.1.1.  Verify  that  testing  procedures  comply  with 
contract  requirements . 

15.7.1.2.  Verify  that  facilities  and  testing  equipment  are 
available  and  comply  with  testing  standards. 

15.7.1.3.  Check  test  instrument  calibration  data  against 

certified  standards. 

15.7.1.4.  Verify  that  recording  forms,  including  all  of 
the  test  documentation  requirements,  have  been  prepared, 

15.7.2.  Testing. 

15.7.2.1.  Capability  Check.  The  Contracting  Officer's 
Representative  (COR)  will  have  the  right  to  check  laboratory  equipment  in  the 
proposed  laboratory  for  compliance  with  the  standards  set  forth  in  the  contract 
specifications  and  to  check  the  laboratory  technician's  testing  procedures  and 
techniques . 

15.7.2.2.  Capability  Re-Check.  If  the  selected  laboratory 
fails  the  capability  check,  the  Contractor  will  be  assessed  the  actual  cost  for 
the  re -check  as  reimbursement  to  the  Government  for  each  succeeding  re -check  of 
the  laboratory  or  the  checking  of  a  subsequently- selected  laboratory.  Such  costs 
will  be  deducted  from  the  contract  amount  due  the  Contractor. 

15.7.2.3.  Project  Laboratory.  The  COR  will  have  the  right 
to  utilize  the  Contractor's  control  testing  laboratory  and  equipment  to  make 
assurance  tests  and  to  check  the  Contractor's  testing  procedures,  techniques, 
and  test  results  at  no  additional  cost  to  the  Government. 

15.8.  REPORTING.  All  inspections  and  test  results  shall  be  recorded  daily. 

15.8.1.  Daily  Submittals.  The  attached  sample  "Quality  Control 
Daily  Report"  form  or  other  approved  form  shall  be  reproduced  and  fully  executed 
to  show  all  inspections  and  tests  and  submitted  in  duplicate  to  the  Contracting 
Officer's  representative  on  the  first  work  day  following  the  date  covered  by  the 
report. 

15.8.2.  Results  of  Tests.  Triplicate  copies  of  complete  results 
of  tests  shall  be  submitted  not  later  than  3  calendar  days  after  performing  the 
test. 

15.9.  COMPLETION  INSPECTIONS . 

15.9.1.  Contractor's  Quality  Control  Completion  Inspection.  Based 
upon  the  Contracting  Officer's  concurrence  that  the  work  is  nearing  substantial 
completion,  and  at  least  14  days  prior  to  pre- final  inspection,  the  Contractor's 
Quality  Control  Inspection  personnel  shall  conduct  a  detailed  inspection.  The 
Contracting  Officer's  Representative  shall  be  notified  of  the  inspection  date 
in  order  that  he  may  participate,  if  he  so  elects.  The  work  shall  be  inspected 
for  conformance  to  plans,  specifications,  quality,  workmanship,  and  completeness . 
The  Contractor  shall  prepare  an  itemized  list  of  work  not  properly  completed, 
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inferior  workmanship,  or  not  conforming  to  plans  and  specifications.  The  list 
shall  also  include  outstanding  administrative  items  such  as  as-built  drawings, 
06il  Manuals,  and  spare  parts.  The  list  shall  be  included  in  the  Quality  Control 
documentation  and  submitted  to  the  Contracting  Officer  with  an  estimated  date 
for  correction  of  each  deficiency  within  five  (5)  working  days  after  conducting 
this  inspection. 

15.9.2.  Pre-Final  Inspection.  The  Contractor's  Quality  Control 
Inspection  personnel,  his  superintendent,  or  other  primary  management  person 
and  the  Contracting  Officer's  representatives  will  be  in  attendance  at  this 
inspection.  Additional  Government  personnel,  including  but  not  limited  to  those 
from  Base/Post  Civil/Facility  Engineer,  user  groups  and  major  commands  may  be 
in  attendance.  The  prefinal  inspection  will  be  formally  scheduled  by  the 
Contracting  Officer  based  upon  notice  from  the  Contractor.  This  notice  will  be 
given  to  the  Contracting  Officer  at  least  14  days  prior  to  the  pre-final 
inspection  and  must  include  the  Contractor's  assurance  that  all  specific  items 
previously  identified  to  the  Contractor  as  being  unacceptable,  along  with  all 
remaining  contract  work,  will  be  complete  and  acceptable  by  the  date  scheduled 
for  the  prefinal  inspection.  Failure  of  the  Contractor  to  have  all  contract  work 
acceptably  complete  for  this  inspection  will  be  cause  for  the  Contracting  Officer 
to  bill  the  Contractor  for  the  Government's  additional  inspection  costs  in 
accordance  with  the  contract  clause  entitled,  "Inspection  of  Construction."  At 
this  inspection  the  Contracting  Officer  will  develop  a  specific  list  of 
incomplete  and/or  unacceptable  work  performed  under  the  contract  and  will 
subsequently  furnish  this  list  to  the  Contractor.  Failure  of  the  Contracting 
Officer  to  detect  and  list  all  incomplete  and/or  unacceptable  work  during  this 
inspection  will  not  relieve  the  Contractor  from  acceptably  performing  all  work 
required  by  the  contract  documents . 

15.9.3.  Final  Acceptance  Inspection.  The  Contractor's  Quality 
Control  Inspection  personnel,  his  superintendent  or  other  primary  management 
person  and  the  Contracting  Officer's  representative  will  be  in  attendance  at  this 
inspection.  Additional  Government  personnel  including,  but  not  limited  to,  those 
from  Base/Post  Civil/Facility  Engineer,  user  groups,  and  major  commands  may  also 
be  in  attendance.  The  final  acceptance  inspection  will  be  formally  scheduled 
by  the  Contracting  Officer  based  upon  notice  from  the  Contractor.  This  notice 
will  be  given  to  the  Contracting  Officer  at  least  14  days  prior  to  the  final 
acceptance  inspection  and  must  include  the  Contractor's  assurance  that  all 
specific  items  previously  identified  to  the  Contractor  as  being  unacceptable, 
along  with  all  remaining  work  performed  under  the  contract  will  be  complete  and 
acceptable  by  the  date  scheduled  for  the  final  acceptance  inspection.  Failure 
of  the  Contractor  to  have  all  contract  work  acceptably  complete  for  this 
inspection  will  be  cause  for  the  Contracting  Officer  to  bill  the  Contractor  for 
the  Government's  additional  inspection  costs  in  accordance  with  the  contract 
clause  entitled  "Inspection  of  Construction". 

15.10.  DOCUMENTATION. 

15.10.1.  The  Contractor  shall  maintain  current  records  of  quality 
control  operations,  activities,  and  tests  performed  including  the  work  of 
suppliers  and  subcontractors .  These  records  shall  be  on  an  acceptable  form  and 
indicate  a  description  of  trades  working  on  the  project,  the  number  of  personnel 
working,  the  weather  conditions  encountered,  any  delays  encountered,  and 
acknowledgment  of  deficiencies  noted  along  with  the  corrective  actions  taken  on 
current  and  previous  deficiencies .  These  records  shall  include  factual  evidence 


01100-19 


that  required  activities  or  tests  have  been  performed,  including  but  not  limited 
to  the  following: 

15.10.1.1.  T3q)e,  number,  and  results  of  control  activities 

and  tests  involved. 

15.10.1.2,  Nature  of  defects  and  causes  of  rejection, 

15.10.1.3.  Proposed  remedial  action. 

15.10.1.4,  Corrective  actions  taken. 

15.10.2.  These  records  shall  cover  both  conforming  and  defective  or 
deficient  features  and  shall  include  a  statement  that  supplies  and  materials 
incorporated  in  the  work  comply  with  the  contract.  Legible  copies  of  these 
records  shall  be  furnished  to  the  COR  daily. 

15.11.  ENFORCEMENT.  The  Contractor  shall  stop  work  on  any  item  or  feature, 
pending  satisfactory  correction  of  any  deficiency  noted  by  his  quality  control 
staff  or  by  the  Contracting  Officer's  representative.  Construction  shall  not 
proceed  upon  any  feature  of  work  containing  uncorrected  work.  Notations  on 
quality  control  reports  will  not  be  acceptable  as  a  substitution  for  other 
written  reports  by  the  Contractor  if  required  under  CONTRACT  CLAUSES  clause : 
"Changes,"  "Differing  Site  Conditions,"  or  "Default  (Fixed-Price  Construction)." 

15.12.  NOTIFICATION  OF  NONCOMPLIANCE.  The  Contracting  Officer  will  notify 
the  Contractor  of  any  noncompliance  with  the  foregoing  requirements.  The 
Contractor  shall,  after  receipt  of  such  notice,  immediately  take  corrective 
action.  Such  notice,  when  delivered  to  the  Contractor  or  his  representative  at 
the  site  of  the  work,  shall  be  deemed  sufficient  for  the  purpose  of  notification. 
If  the  Contractor  fails  or  refuses  to  comply  promptly,  the  Contracting  Officer 
may  issue  an  order  stopping  all  or  part  of  the  work  until  satisfactory  corrective 
action  has  been  taken.  No  part  of  the  time  lost  due  to  any  such  stop  orders 
shall  be  made  the  subject  of  claim  for  extension  of  time  or  for  excess  costs  or 
damages  by  the  Contractor. 

15.13.  PAYMENT,  At  the  election  of  the  Contracting  Officer,  no  payment 
estimate  will  be  processed  under  this  contract  until  the  entire  Quality  Control 
Plan  has  been  approved  or  until  overdue  daily  QC  reports  are  properly  executed 
and  furnished. 

16.  NONDOMESTIC  CONSTRUCTION  MATERIALS.  The  requirements  of  this  contract 
entitled  Buy  American  Act  Construction  Materials  do  not  apply  to  construction 
materials  or  their  components  included  in  the  list  set  forth  in  paragraph  25.108 
of  the  Federal  Acquisition  Regulation. 


■wi 

17.  NOTICE  OF  PRIORITY  RATING  FOR  NATIONAL  DEFENSE  USE  (MAY  1986)  .  Any  contract 
awarded  as  a  result  of  this  solicitation  will  be  a  DO  rated  order  certified  for 
national  defense  use  under  the  Defense  Priorities  and  Allocations  System  (DPAS) 
(15  CFR  350),  and  the  Contractor,  will  be  required  to  follow  all  of  the 
requirements  of  this  regulation.  (based  on  FAR  52.212-7) 

#(32):# 

18.  DAILY  WORK  SCHEDULES.  In  order  to  closely  coordinate  work  under  this 
contract,  the  Contractor  shall  prepare  for  and  attend  a  weekly  coordination 
meeting  with  the  Contracting  Officer  and  Using  Service  at  which  time  the 
Contractor  shall  submit  for  coordination  and  approval,  his  proposed  daily  work 
schedule  for  the  next  two  week  period.  Required  temporary  utility  services, 
time  and  duration  of  interruptions,  and  protection  of  adjoining  areas  shall  be 
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included  with  the  Contractor's  proposed  2 -week  work  schedule.  At  this  meeting, 
the  Contractor  shall  also  submit  his  schedule  of  proposed  dates  and  times  of  all 
preparatory  inspections  to  be  performed  during  the  next  2  weeks .  The  items  of 
work  listed  on  the  proposed  2 -week  schedule  are  to  be  keyed  to  the  NAS  by 
activity  number  and  description  for  each  activity  anticipated  to  be  performed 
during  the  next  2 -week  period.  Coordination  action  by  the  Contracting  Officer 
relative  to  these  schedules  will  be  accomplished  during  these  weekly  meetings . 

19.  EQUIPMENT  OWNERSHIP  AND  OPERATING  EXPENSE  SCHEDULE.  (1985  JAN  HQ  USACE.) 

19.1.  Allowable  cost  for  construction  and  marine  plant  and  equipment  in 
sound  workable  condition  owned  or  controlled  and  furnished  by  a  Contractor  or 
subcontractor  at  any  tier  shall  be  based  on  actual  cost  data  when  the  Government 
can  determine  both  ownership  and  operating  costs  for  each  piece  of  equipment  or 
equipment  groups  of  similar  serial  and  series  from  the  Contractor's  accounting 
records.  When  both  ownership  and  operating  costs  cannot  be  determined  from  the 
Contractor's  accounting  records,  equipment  costs  shall  be  based  upon  the 
applicable  provisions  of  EP  1110-1-8,  "Construction  Equipment  Ownership  and 

Operating  Expense  Schedule,"  S/N-008-022-0258-8 ,  Vol.  5,  Region  V.  Copies  of 
each  regional  schedule  may  be  obtained  from  the  U.S.  Government  Printing  Office 
(301-953-7974)  at  a  cost  of  $11.00  per  schedule.  Working  conditions  shall  be 
considered  to  be  average  for  determining  equipment  rates  using  the  schedule 
unless  specified  otherwise  by  the  Contracting  Officer.  For  equipment  not 
included  in  the  schedule,  rates  for  comparable  pieces  of  equipment  may  be  used 
or  a  rate  may  be  developed  using  the  formula  provided  in  the  schedule.  For 
forward  pricing,  the  Schedule  in  effect  at  the  time  of  negotiations  shall  apply. 
For  retrospective  pricing,  the  Schedule  in  effect  at  the  time  the  work  was 
performed  shall  apply. 

19.2.  Equipment  rental  costs  are  allowable,  subject  to  the  provisions  of 
FAR  31.105(d) (ii)  and  FAR  31.205-36,  substantiated  by  certified  copies  of  paid 
invoices.  Rates  for  equipment  rented  from  an  organization  under  common  control, 
lease-purchase,  or  sale- leaseback  arrangements  will  be  determined  using  the 
schedule  except  that  rental  costs  leased  from  an  organization  under  common 
control  that  has  an  established  practice  of  leasing  the  same  or  similar  equipment 
to  unaffiliated  lessees  are  allowable.  Costs  for  major  repairs  and  overhaul  are 
unallowable . 

19.3.  When  actual  equipment  costs  are  proposed  and  the  total  amount  of 
the  pricing  action  is  over  $25,000,  cost  or  pricing  data  shall  be  submitted  on 
Standard  Form  1411,  "Contract  Pricing  Proposal  Cover  Sheet."  By  submitting  cost 
or  pricing  data,  the  Contractor  grants  to  the  Contracting  Officer  or  an 
authorizing  representative  the  right  to  examine  those  books,  records,  documents, 
and  other  supporting  data  that  will  permit  evaluation  of  the  proposed  equipment 
costs.  After  price  agreement,  the  Contractor  shall  certify  that  the  equipment 
costs  or  pricing  data  submitted  are  accurate,  complete,  and  current.  (EFARS 
52.2/9108(f) .) 

#(>4)7/ 

20.  AS-BUILT  DRAWINGS.  The  Contractor  shall  maintain  two  separate  sets  of  red- 
lined  full  scale,  as -built  construction  drawings  marked-up  to  fully  indicate  as- 
built  conditions.  These  drawings  shall  be  maintained  in  a  current  condition  at 
all  times  until  completion  of  the  work  and  shall  be  available  for  review  by 
Government  personnel  at  all  times.  The  location,  general  description. 
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approximate  depth  below  finished  grade  of  all  underground  utilities  encountered, 
and  all  variations  from  the  contract  drawings,  for  whatever  reason,  including 
those  occasioned  by  optional  materials  and  the  required  coordination  between 
trades,  shall  be  indicated.  These  variations  shall  be  shown  in  the  same  general 
detail  utilized  in  the  initial  contract  drawings.  Both  sets  of  as -built 
construction  drawings  shall  be  furnished  to  the  Contracting  Officer  on  the  date 
of  final  inspection.  The  submittal  requirement  for  as -built  construction 
drawings  shall  be  shown  as  a  separate  activity  on  the  Contractor  prepared 
progress  bar  chart  or  network  analysis  system,  whichever  is  applicable. 

21.  SIGN.  On  commencement  of  work  on  this  project,  the  Contractor  shall  furnish 
and  erect  the  temporary  sign  in  the  location  selected  by  the  Contracting  Officer 
near  the  project  site.  The  Contractor  shall  maintain  the  sign  in  good  condition 
through  the  project  construction  period  and  on  completion  of  the  project  shall 
remove  the  sign  from  the  premises.  The  project  sign  shall  conform  to  Standard 
Drawing  OD15-9A12  and  |;OD15-9A22|  llliBiiiSRii  bound  herein.  A  decal  of  the 
"Engineer  Castle"  ||and  the  U.  S.  Air  Force  Engineering  and  Services  emblem^  will 
be  furnished  the  Contractor  upon  request. 

mMM 

22.  NOT  USED .  pR.Om'Hv  Bursttarit  to  [C0J5TM0T  OlAUSES 
clause:  *'Gowrninent''Fuxuxshed  Froperty  (Short  For»)“|  |C0]STjR4€T  CIjSSSES  clause; 

Broperty  (Fixed  Brice  Gontraets)'*]  the  {Severtaaat^t  will  faia^lsh  to 
the  Contractor  the  followitig.  property  to  he  incorporated  or  installed  in  the 
work.  Snob  property  will  he  furnished  £.o>h,  frail  orl  truck  at  the  project 
site  and'  the  Contractor  shall  accept  delivery  when  made,  fpay  all  deimrrage 
incurred,  3  and  unload  [and  transport  the  property  to  th$  Jehsite]  at  his  own 
expense,  ■  All  such  property  will  he  installed  or  incorporated  into  the  work  at 
the  expense  of  the  Contractor,  The  Contractor  shall  verify  the  ^uantlt^f  and 
condition  of  such  Government- frtmished  .property  when  delivered  to  him, 
acknowledge  receipt  thereof  in.  writing  to  the  Contracting  Officer,  and  in  case 
of  damage  to  or  shortage  of  such  property,  shall  within  24  hours  report  in 
writing  such  damage  or  shortage  to  the  Contracting  Officer. 

Quantity  Item  Dejserlntion  [Dollar  Value  1 


mm 

23.  NOT  USED.ShBERtKTENDESOE  OF  SUBCONTRAGI^Bg : 

23,1.  ADDED  SCPERISTESDENTS .  ,!dae  Contractor  shall  furnish  the  following, 
in  addition  to  the  superintendence  re-quire^  .hy  the .  CCNTRApT  GMhSBS  clause 
entitled  “Superintendence  hy  the  Contractor.” 

23.1.1,  If  more' than  50  percent  and  less  than  70  percent  of  the 
value  of  the  contract  work  is-  subcontracted,  one  superintendent  shall  be  provided 
at  the  site  and  on  the  Contractor's  payroll  to  he  responsible  for  coordinating, 
directing,  inspecting  and  expediting  the  subcontract  -work. 

23.1.2.  If  70  percent  or  more 'of  the  value  of  the  work  is  subcon¬ 
tracted.  the  Co-ntractor  shall  be  required  to  furnish  two  such  superintendents 
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Co  bo  responsible  for  coorbiuetingj  directing,  ifespeobmg  and* expediting  fbe 
SubootjCraet  work, 

aSx2.  WAITER  OF  ABOEB  S0PERIS13S»DESTS\  If  tiie  Contracting  Officer,  at 
any  tljne  after  50  percent  of  the  aubcontrattad  work  has  been  eomp laced,  finds 
tbat  satisfactory  progress  is  beir®  atade,  be  meywaire  all  or  part  of  the  above 
reijuireaft&nt  for  additional  attp&rlntendence  apbject  to  the  right  of  the 
Contractirig.  Officer  to  reinstate  sxich  reqmirement  if  at  any  time  during  the 
progress -.of-.. that  satisfactory  progress  is  not  being 
made-  (based  on  FAR  55 7008) 

mm 

24.  CONTRACTOR  FURNISHED  EQUIPMENT  DATA.  At  or  before  30  days  prior  to  final 
inspection  and  acceptance  of  the  work,  the  Contractor  shall  submit  the  data 
mentioned  in  the  following  subclauses . 

24.1.  EQUIPMENT  LIST.  An  itemized  equipment  list  showing  unit  retail 
value  and  nameplate  data  including  serial  number,  model  number,  size,  manufac¬ 
turer,  etc.,  for  all  Contractor- furnished  items  of  plumbing  fixtures,  laboratory 
counters  and  cabinets,  kitchen  equipment,  mechanical  equipment,  electrical 
equipment,  and  fire  protection  systems  installed  under  this  contract. 

24.2.  GUARANTEES.  A  list  of  all  equipment  items  which  are  specified  to 
be  guaranteed  accompanied  by  a  copy  of  each  specific  guarantee  therefor.  For 
each  specific  guaranteed  item  the  name,  address,  and  telephone  number  shall  be 
shovmi  on  the  list  for  subcontractor  who  installed  equipment,  equipment  supplier 
or  distributor,  and  equipment  manufacturer.  Completion  date  of  the  guarantee 
period  shall  correspond  to  the  applicable  specification  requirements  for  each 
guaranteed  item. 

Mi.Mm  .  .  . 

25.  NOT  USED.  ACCOMMODATIONS  FOR  ^VIRNMENT  INSPECTORS.  The  Contractor  shall 
furnish  a  temporary  office  facility  approximately  10  feet  x  20  feet  with  a 
minimum,  of  500  square  feet  of  floor  space.  It  shall  be  located  where  directed 
and  shall  he  reserved  for  Government  personnel  only.  Drinking  water  facilities, 
adequate  lighting,  {local  commercial  telephone  service,}  air-conditioning, 
heating  equipment,  and  a  partition,  enclosed  chemical  toilet  shall  be  furnished 
and  maintained  by  the  Contractor-  The  office  shall  be  furnished  with  one  legal 
size  filing  cabinet  with  four  drawers,  one  drafting  table  with  stool,  .one  plan 
rack,  one  desk,  and  three  chairs.  Used  furnitinre,  in  good  condltibn,  will  be 
acceptable.  Entrance  doors  shall  he  equipped  with  a  substantial  lock-  The 
Contractor  shall  provide  janitor  service,  fuel  for  the  heating  facilities, 
electricity,  {telephone]  and  water,  all  at  no  cost  to  the  Government,  except  the 
Contractor  will  not  be  liable  for  Government  long-distance  calls,  [Building 
shall  he  constructed  so  as  to  be  easily  moved  and  the  Contractor  shall  relocate 
the  building  twice  during  the  contract,  if  so  directed.}  Tbe  entire  facility,. 
Including  furniture,  will  remain  the  property  of  the  Contractor  and  shall  he 
removed  front  the  site  after  completion  of  the  work.  . 

#(41)# 

26.  NOT  USED.  LABORATORY  BUILDING.  The  Contractor  shall  provide  and  maintain 
an  approved  weatherproof  building,  at  a  location  in  the  work  area  as  directed 
by  the  Contracting  Officer,  for  the  exclusive  use  of  tbe  Government  in  making 
field  tests.  The  building  shall  have  not  less  than  lOO  square  feet  of  floor 
space,  shall  he  approximately  8  feet  high,  and  shall  have  a  framed  floor,  two 
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aitd  cm®  door,  .llfeo  doox  slaali  i)®.' provid&d  ’wxt;h.  a  looic  and  tfe©  windows 
^hsill  be  e^uipfed  with  eonv^iotional  hArdt«a.rfe,  One  worldieneh*  sipproxlmtely 
&  feet  long  and  3  feet  wide  sixall  he  provided,  fh©  bnilding  ©hall  be  wired  for 
110-1:^0  volt,  60  cjfcle  alternatifig  carroht  with' adequate  lighting  and  at  least 
one  daplex-service  receptacle  provided,  fh®  tmilding  and  facilities  shall  he 
taady  for  use  wichin  10  days  after  Hocine  to  ftooeed  end  shall  taaain  so  for  the 
duration  of  this  contract.  Ibe  building  shall  be  removed  from  Govenmaent 
premises  by  the  Contractor  npon  completion  of  the  wnrk.» 


#<2,42)1 


27.  CONTRACTOR  PREPARED  NETWORK  ANALYSIS  SYSTEM  (NAS). 

27.1.  The  progress  chart  to  be  prepared  by  the  Contractor  pursuant  to  the 
CONTRACT  CLAUSE  entitled  "SCHEDULE  FOR  CONSTRUCTION  CONTRACTS"  shall  employ  a 
network  analysis  system  as  described  below.  Implementing  this  system  for  the 
planning  and  scheduling  of  construction  shall  be  the  responsibility  of  the 


Contractor . 


27.1.1.  The  Contractor  prepared  management  system  shall  employ  a 
computerized  Network  Analysis  system  (Critical  Path  Method  (CPM))  |which  shall 
be  operated  by  on-site  personnel  at  terminals  located  in  the  Contractor's  on-site 
office-li  The  Contractor  may  elect  to  use  either  the  network  analysis  software 
identical  to  that  used  by  the  Contracting  Officer,  or  other  IBM  compatible  CPM 
scheduling  software.  The  Contracting  Officer  uses  the  Primavera  Project  Planner 
Software  and  Primavision  Graphics  Software  by  Primavera  Systems,  Inc.,  Two  Bala 
Plaza,  Bala  Cynwyd,  PA  19004,  telephone  (215)  667-8600.  Should  the  Contractor 
elect  to  use  IBM  compatible  scheduling  software  other  than  Primavera  Project 
Planner  and  Primavision,  the  Contractor  will  be  required  to  provide  software  that 
can  export  network  analysis  data  in  a  format  directly  readable  by  the  Contracting 
Officer's  software  in  compliance  with  SECTION:  SCHEDULING  DATA  EXCHANGE  FORMAT. 
The  operating  system  and  memory  of  the  computer  selected  shall  be  capable  of 
supporting  the  number  of  activities  required  for  the  project.  The  computer  and 
its  peripherals  must  have  ;i|;on-site||;  capability  for  report  writing,  allowing 
flexible  formatting  and  summarization  and  graphical  output  using  a  dot  matrix 
printer  or  other  similar  type  plotter/printei-(s) .  The  Contractor  is  required 
to  provide  to  the  Contracting  Officer  one  set  of  IBM  compatible  data  diskettes 
(5.25"  double  sided,  double  density  floppy  disks  formatted  to  360k)  of  all 
required  network  analysis  submissions  and  updates  in  addition  to  the  specified 
number  of  hard  copies  of  reports  and  network  diagrams . 

#(i,4S)# 


27.1.2.  gOn-site||  |^S|iicheduling  personnel  shall  have  the  expertise 
to  operate  the  CPM  network  analysis  system  software  to  address  all  project 
activities  and  resources  on  a  real  time  or  interactive  basis  and  be  capable  of 
rapidly  evaluating  alternative  scenarios  to  optimize  project  management. 
Evidence  of  technical  expertise  of  the  §on-site^  personnel  with  the  system 
selected  shall  be  submitted  for  the  Contracting  Officer's  approval  within  ten 
(10)  calendar  days  after  issuance  of  Notice  to  Proceed  (NTP) . 

27.1.3.  The  Contractors  CPM  and  activity  schedules  shall  be  based 
on  a  7  day  week,  with  no  weekends  or  holidays.  The  diagram  shall  show  the  order 
and  interdependence  of  activities  and  the  sequence  in  which  the  work  is  to  be 
accomplished  as  planned  by  the  Contractor  in  coordination  with  the 
subcontractors.  The  basic  concept  of  an  arrow  or  node  diagram  shall  be  followed 
to  show  how  the  start  of  a  given  activity  is  dependent  on  the  completion  of 
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preceding  activities  and  its  completion  restricts  the  start  of  following 
activities .  A  narrative  shall  be  provided  that  explains  the  logic  used  to 
determine  the  interdependence  of  activities  and  their  duration. 

27.2.  The  arrow  or  node  diagram  shall  include,  in  addition  to  construction 
activities,  the  submittal  and  approval  of  samples  of  materials  and  shop  drawings, 
the  procurement  of  critical  materials  and  equipment,  and  their  installation  and 
testing.  All  activities  of  the  Government  that  affect  progress,  and  contract 
required  dates  for  completion  of  all  or  part  of  the  work  shall  be  shown.  The 
diagram  shall  show  early  completion  of  certain  portions  of  the  project  as 
specified  herein.  The  schedule  shall  provide  20  calendar  days  for  the  Government 
to  review,  approve,  and  dispatch  each  shop  drawing  or  submittal  after  its  receipt 
by  the  Contracting  Officer. 

27.3.  The  selection  and  number  of  activities  shall  be  subject  to  the 

Contracting  Officer's  approval.  Detailed  networks  shall  be  drafted  to  show  a 
continuous  flow  from  left  to  right.  The  following  information  shall  be  shown 
on  the  diagrams  for  each  activity:  Preceding  and  following  event  number, 

description  of  the  activity,  and  activity  duration  in  calendar  days.  The  total 
monetary  value  of  all  activities  shall  equal  the  amount  of  the  contract.  The 
number  of  activities  and  features  shall  be  determined  by  the  Contractor  subject 
to  the  approval  of  the  Contracting  Officer.  The  detail  of  information  shall  be 
such  that  duration  of  each  activity  will  normally  range  from  1  to  30  days.  (The 
scheduled  interval  shall  extend  from  Notice  to  Proceed  to  the  contract  completion 
date  that  is  specified  in  paragraph  "COMMENCEMENT,  PROSECUTION,  AND  COMPLETION 
OF  WORK."  The  schedule  shall  start  no  earlier  than  the  date  that  the  Notice  to 
Proceed  was  acknowledged.  Completion  of  the  last  activity  in  the  schedule  shall 
be  constrained  by  the  contract  completion  date.  This  constraint  shall  be  such 
that  if  late  finish  of  the  last  activity  falls  beyond  the  contract  completion 
date,  then  the  float  calculation  shall  reflect  a  negative  float  on  the  critical 
path.  Contractually  specified  interim  dates  shall  also  constrain  the  schedule.) 

27.4.  The  mathematical  analysis  of  the  network  diagram  shall  be 
accomplished  by  a  computer  base  and  have  the  following  minimum  characteristics: 

27.4.1.  The  capability  of  ingesting  and  tabulating  all  data  required 
in  the  diagram  and  as  stated  above. 

27.4.2.  Must  be  able  to  accept  and  tabulate  input  data  as  follows: 

27.4.2.1.  Percent  completed  for  any  activities  as  reported. 

27.4.2.2.  Actual  start  date  for  any  activity  (by  calendar 

date) . 

27.4.2.3.  Actual  finish  date  for  any  activity  (by  calendar 

date) . 


27.4.3. 


days ) . 


activity  completed. 


Compute  and  tabulate : 

27.4.3.1.  Preceding  and  following  event  numbers. 

27.4.3.2.  Activity  description. 

27.4.3.3.  Estimated  duration  of  activities  (by  calendar 


27.4.3.4. 

27.4.3.5. 

27.4.3.6. 

27.4.3.7. 

27.4.3.8. 

27.4.3.9. 
27.4.3.10 


Earliest  start  date  (by  calendar  date) . 
Earliest  finish  date  (by  calendar  date) . 
Latest  start  date  (by  calendar  date) . 

Latest  finish  date  (by  calendar  date) . 

Float  (by  calendar  days) . 

Monetary  value  of  activity. 

Contractor's  earnings  based  on  percentage 


of 
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27.5.  The  monthly  program  used  in  making  the  sort  or  schedule  shall  be 
capable  of  compiling  the  total  value  of  completed  and  partially  completed 
activities  and  subtotals  from  separate  buildings  or  features  listed  above.  The 
program  shall  also  be  capable  of  accepting  revised  completion  dates  as  modified 
by  approved  time  adjustments  and  recomputations  of  all  tabulation  dates  and 
float  accordingly. 

27.6.  The  program  shall  list  and  the  Contractor  shall  provide  the 
activities  in  sorts  or  schedules  as  follows: 

27.6.1.  I.J.  or  node  sort,  by  the  activity  or  event  number  lowest 

to  highest. 

27.6.2.  Float  sort,  by  the  amount  of  float  then  in  order  of  event 

number . 

27.6.3.  Early  start  sort,  in  order  of  earliest  allowable  start 
dates ,  then  in  order  of  event  numbers . 

27.6.4.  Late  start  sort,  in  order  of  latest  allowable  start  dates, 
then  in  order  of  event  numbers. 

27.6.5.  Cash  flow  projection  as  required  by  a  scheduled  earnings 


curve . 

27.6.6.  Predecessor/Successor  sort,  I.J.  node  sort  including  all 
preceding  and  succeeding  activities  or  events . 

27.7.  Cover  sheet,  a  monitor  of  the  input  data  for  each  periodic  report 
listing:  contract  number,  contractor,  project  name,  reporting  period,  scheduled 
completion  date  and  actual  completion  date. 

27.8.  Cover  sheet  to  summarize  the  following  data:  Progress  in  the 
reporting  period  by  dollar  value,  days  worked  and  percent  progress.  Total 
project  progress  by  dollar  value,  days  worked,  and  percent  progress. 

27.9.  Submission  and  approval  of  the  network  analysis  system  shall  be  as 
follows : 

27.9.1.  A  preliminary  network  defining  the  Contractor's  planned 
operation  during  the  first  sixty  (60)  calendar  days  after  Notice  to  Proceed 
shall  be  submitted  within  ten  (10)  calendar  days.  The  Contractor's  general 
approach  for  the  balance  of  the  project  shall  be  indicated.  Cost  of  the 
activities  expected  to  be  completed  or  partially  completed  before  submission 
and  approval  of  the  whole  schedule  should  be  included. 

27.9.2.  The  complete  network  analysis  system  consisting  of  the 
detailed  schedules  and  arrow  or  node  diagram  shall  be  submitted  within  forty- 
five  (45)  calendar  days  after  receipt  of  Notice  to  Proceed. 

27.9.3.  Each  updated  copy  shall  show  a  date  of  the  latest  revision. 

27.9.4.  Initial  submittal  of  the  CPM  diagram  and  partial  revisions 
shall  be  submitted  in  five  (5)  copies. 

27.9.5.  Initial  submittal  of  the  computer  schedules  shall  be  in 
five  (5)  copies. 

27.9.6.  All  sorts  shall  be  submitted  monthly  in  five  (5)  copies. 

27.9.7.  The  required  initial  and  monthly  updated  copies  may  be 
provided  as  two  hard  copies  and  three  copies  on  IBM  compatible  data  diskettes 
in  a  format  directly  readable  by  the  Contracting  Officer's  software  as  specified 
in  SECTION:  SCHEDULING  DATA  EXCHANGE  FORMAT.  The  diskettes  shall  be  labeled 
with  cover  sheet  information. 

27.10.  The  first  updating  after  review  and  approval  by  the  Contracting 
Officer  shall  include  a  scheduled  earnings  curve.  The  curve  (time  versus 
scheduled  earnings)  shall  be  developed  for  the  total  contract  to  reflect  the 
scheduled  earnings  in  percentages  using  both  the  early  and  late  finish  of  the 
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activities.  The  curve  shall  be  updated  concurrently  with  the  computer  schedule 
to  reflect  actual  earnings . 

27.11.  The  Contractor  shall  participate  in  a  review  and  evaluation  of  the 
proposed  arrow  or  node  diagram  and  schedules  by  the  Contracting  Officer.  Any 
revisions  necessary  as  a  result  of  this  review  shall  be  resubmitted  for  approval 
of  the  Contracting  Officer  within  three  (3)  calendar  days  after  the  conference. 
The  approved  schedule  shall  then  be  the  schedule  to  be  used  by  the  Contractor 
for  planning,  organizing,  and  directing  the  work  and  for  reporting  progress  and 
requesting  payment  for  work  accomplished.  If  the  Contractor  thereafter  desires 
to  make  changes  in  his  method  of  operating  and  scheduling,  he  shall  request 
approval  by  the  Contracting  Officer  in  writing  specifically  identifying  every 
change  and  stating  the  reasons  for  the  change.  The  Contracting  Officer  may 
require  the  Contractor  to  revise  and  submit  for  approval,  without  additional 
cost  to  the  Government,  all  of  the  affected  portions  of  the  CPM  diagram  and 
schedules  to  show  the  effect  on  the  entire  project. 

27.12.  Prior  to  requesting  payment  for  work  accomplished,  the  Contractor 
shall  prepare  a  report  of  the  actual  construction  progress  by  updating  the 
previous  schedule.  Entering  of  updating  information  into  the  program  will  be 
subject  to  the  approval  of  the  Contracting  Officer.  The  report  shall  show  the 
activities  or  portions  of  activities  completed  during  the  reporting  period  and 
their  total  value  shall  be  the  basis  for  the  Contractor's  periodic  request  for 
pa3rment . 

27.13.  Pa3niients  made  pursuant  to  the  CONTRACT  CLAUSE  entitled  "PAYMENTS 
UNDER  FIXED-PRICE  CONSTRUCTION  CONTRACTS"  will  be  based  on  the  total  value  of 
such  activities  completed  after  verification  by  the  Contracting  Officer,  as 
reflected  by  the  updated  schedules.  The  report  will  state  the  percent  of  the 
work  actually  completed  and  scheduled  as  of  the  report  date  and  the  progress 
along  the  critical  path  in  terms  of  days  ahead  of  or  behind  the  allowable  dates . 
If  the  progress  is  behind  schedule,  progress  along  other  less  critical  paths 
shall  also  be  reported.  The  Contractor  shall  also  submit  a  narrative  report 
with  the  update  which  shall  include  but  not  limited  to  a  description  of  the 
problem  areas,  current  and  anticipated,  delaying  factors  and  their  impact,  in 
an  explanation  of  corrective  actions  taken  or  proposed. 

27.14.  When  Notice  to  Proceed  for  changes  in  the  work  or  time  extensions 
is  issued,  the  Contractor  shall  revise  the  network  logic  and/or  duration  time 
estimates  of  all  activities  affected  by  the  modification  or  time  on  the  next 
succeeding  updating  report  after  the  Notice  to  Proceed.  These  revisions  shall 
be  submitted  for  concurrence  of  the  Contracting  Officer  prior  to  the  inclusion 
in  the  network.  If  the  Contractor  fails  or  refuses  to  submit  or  include  such 
revisions  within  ten  (10)  days  after  date  of  Notice  to  Proceed,  the  Contracting 
Officer  may  furnish  to  the  Contractor  the  suggested  logic  and/or  duration  time 
changes  to  be  entered  into  the  network  and  be  used  in  all  subsequent  updating 
reports  until  such  time  that  the  time  has  been  settled  or  until  actual  dates 
supersede  the  estimated  data.  Inclusion  in  the  network  and  use  of  revised  logic 
and/or  duration  time  estimates  for  updating,  whether  furnished  by  the  Contractor 
or  by  the  Contracting  Officer,  will  not  be  construed  as  extensions  of  time  to 
the  dates  required  in  the  contract.  If  it  becomes  necessary  for  the  Contracting 
Officer  to  furnish  the  suggested  logic  and/or  duration  time  revisions  because 
of  the  Contractor's  failure  to  furnish  acceptable  data  on  time,  and  if  the 
Contractor  has  any  objections  to  the  data  furnished  by  the  Contracting  Officer, 
the  Contractor  shall  advise  the  Contracting  Officer  promptly,  in  writing,  of 
such  objections  fully  supported  by  a  counterplan;  however,  the  Contractor  shall 
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continue  to  use  the  revisions  suggested  by  the  Contracting  Officer  for  all 
updating  reports  until  such  time  as  the  Contracting  Officer  may  approve  alternate 
data.  If  the  Contractor  fails  to  submit,  in  writing,  his  objections  to  the 
revisions  along  with  supporting  data  and  counterplan  within  twenty  (20)  days 
after  receipt,  the  Contractor  will  be  deemed  to  have  concurred  in  the  Contracting 
Officer's  suggested  logic/duration  time  changes,  which  changes  then  will  be  the 
basis  for  equitable  adjustment  of  the  time  for  performance  of  the  work. 

27.15.  Float  or  slack  is  defined  as  the  amount  of  time  between  the  early 
start  date  and  the  late  start  date,  or  the  early  finish  date  and  the  late  finish 
date,  for  all  the  activities  in  the  NAS  schedule.  Float  or  slack  is  not  time 
for  the  exclusive  use  or  benefit  of  either  the  Government  or  the  Contractor. 
Extensions  of  time  for  performance  required  under  the  CONTRACT  CLAUSES  entitled 
"CHANGES,"  "DIFFERING  SITE  CONDITIONS,"  "DEFAULT  (FIXED  PRICE  CONSTRUCTION)," 
or  "SUSPENSION  OF  WORK"  shall  be  granted  only  to  the  extent  that  the  completion 
of  the  contract  is  actually  delayed  and  equitable  time  adjustment  for  the 
activity  or  activities  affected  exceeds  the  total  float  or  slack  along  the  path 
involved. 

27.  PROOEESS  CHARTS  submitted  in  aocerdanoe  with  .the  CONTRACT  GLAUSES  clause 
entitled  "Schedule  for  Construction  Contracts®  shall  Indicate  the  required  data 
for  each  of  the  principal  features  of  the  work. 

28.  NOT  USED .  TIMP  ^TENSIONS.  Notwithstanding  any  other  previsions  of  this 
contract,  the  time  extensions  for  changes  in  the.  work  will  depend  upon  the 
extent,  if  any,  by  which  the  changes  cause  delay  in  the  completion  of  the  various 
elements  of  construction.  The  change  order  granting  the  time  extension  may 
provide  that  the  contract  eompletion  date  will  be  extended  only  for  those 
specific  elements  so  delayed  and  that  the  remaining  contract  completion  dates 
for  all  ether  portions  ef  the  work  will  not  he  altered  and  may  further  provide 
for  an  equitable  readjustment  of  liquidated  damages  pursuant  to  the  new 
completion  schedule,  (based  on  FAR.  52.212-6) 


29.  PERFORMANCE  EVALUATION  OF  CONTRACTOR.  The  Contractor's  performance  will 
be  evaluated  upon  final  acceptance  of  the  work.  However,  interim  evaluation 
may  be  prepared  at  any  time  during  contract  performance  when  determined  to  be 
in  the  best  interest  of  the  Government.  The  format  for  the  evaluation  will  be 
SF  1420,  and  the  Contractor  will  be  rated  either  outstanding,  satisfactory,  or 
unsatisfactory  in  the  areas  of  Contractor  Quality  Control,  Timely  Performance, 
Effectiveness  of  Management,  Compliance  with  Labor  Standards,  and  Compliance 
with  Safety  Standards .  The  Contractor  will  be  advised  of  any  unsatisfactory 
rating,  either  in  an  individual  element  or  in  the  overall  rating,  prior  to 
completing  the  evaluation,  and  all  Contractor  comments  will  be  made  a  part  of 
the  official  record.  The  final  report  will  be  supplemented  or  amended  as 
necessary  through  the  warranty  period  of  the  contract  to  reflect  changes  in  the 
evaluation  of  performance  elements  based  on  compliance  with  warranty 
requirements.  Performance  Evaluation  Reports  will  be  available  to  all  DOD 
Contracting  offices  for  their  future  use  in  determining  Contractor 


01100-28 


responsibility,  in  compliance  with  DFARS  36.201(c)(1).  (based  on  EFARS 
52.2/9006.) 

30.  PERFORMANCE  OF  WORK  BY  CONTRACTOR  (1984  APR)  .  The  Contractor  shall  perform 
on  the  site,  and  with  its  own  organization,  work  equivalent  to  at  least  (twenty 
(20)  percent|  of  the  total  amount  of  work  to  be  performed  under  the  contract. 
This  percentage  may  be  reduced  by  a  supplemental  agreement  to  this  contract  if, 
during  performing  the  work,  the  Contractor  requests  a  reduction  and  the 
Contracting  Officer  determines  that  the  reduction  would  be  to  the  advantage  of 
the  Government.  (FAR  52.236-1) 

. 

3i';  ■  NOT  USED. ASBESTOS  (OGGUpATIONAL  BEAlTM  AND  ElilWIROtMENT)  ,  . 

THE  CONTRACTOR  IS  WARNED  THAT  EXPOSURE  TO  AIRBORNE  AI^BESTOS  HAS  BEEN 
ASSOCIATED  WITH  FOUR  DISEASES;  LONG  CANCER,  CERTAIN iCGASTROIRTESTBlAh  CANCJERS, 
RI^IJRAL  OR  PERITONEAL  MESOTHELIOMA,  AND  ASBESTOS  IS. Studies  indicate  there  are 
significantly  increased  health  dangers  to  persons  exposed  to  .asbestos'  who  smoke 
and  further,  to  family  members  and  ether  persons  who  heccane  indirectly  exposed 
as  a  result  of  the  exposed  worker  bringing  asbestos  laden  work  clothing  home  to 
h;e;i«iiaimdeted;$i» 

31.2.  The  Contractor  Is  advised  that  friable  and/or  nonfriahle  asbestos 
containing  material  has  been  identified  in  area<s)  where,  contract  work  is  to  he 
performed,  ••  Friable  asbestos  containing  material  means  any  material  .th^t  contains 
more  than  1  percent  asbestos  by  weight  that  hand  presstor.e  can  crumble,  pulverize , 
or  reduce  -to  powder  when  dry.  Nonfrlable  asbestos  containing  materials  do  not 
release  airborne  asbestos  fiber  during  routine  handling  and'.end-use.  .  However, 
excessive .  f  iber  'copc'eatrati ons  '  may..  h&  produced  /during /.uneph.trplied  abrad-liig , 
^apding,':'.|driillng,  ..cutti^  ma.'chin|n.g,  rempyia'l:/  d^p2.it.i.|^^^^^ 

.  . . . . 

3i,3;.’’'’  Cape  must  be' taken'  to  'avpidt  releasing o'f '  causi^^'t^  feleaseci,: 

asbestos  'f I'D efs  Into'fhe  atmo’sphef e where '  they  may  be..’ Inhaled;  or  ihgel-ted.  The 
Oe.c.upat iond I .; Safety  end  Health  Administration  (O’S^)  has  set  "'standards  at-.29'  CfR 
i9^6f bfe  ■  for  occupatiohai  exposure  to  'airbdrne  'eoncehtfationA  .of  'asbes'tbs.'fibers 
in’::!t;he.  ccnstructipn .’.'industry;  '.  These’  standards  define  'p e'rmi si s ib le '  exposure 
ilm.£.ts;".  iiie'^ods  of ’compliance  ,■  personal.  protedtiVe-'d^uipmenh  Ihciudihg 'clothing 
and  respiratory,  protection,  hygiene  facilities  and  practices,  establishment  of 
feguiat'ed.f’emd^val'  areas  ,  •  employee"' information  add  tfaihing"’;  .exposure  monitoring 
bf'^’a.ifbofn’e  asbestos’,  'signs  and  labels  warning  of  asb’estbs"""hazard,’’.hbusekeeping 
methods  for  fiber  control  and  waste  disposal,  arid  medical  'surveillanoe  programs 
and  recordkeeping  of  medical  and  exposure  monitoring  ;data.  •  The  Environmental 
■Rrotection"  Agency  (EPA)  has  established  standards  - at  AO  GFR  -61, 140-15&  for  the 
control  of  asbestos- emissions-  to  the  environment  and  the  handling -and- disposal 
of  asbestos  wastes.  These  standards  define  procedures '.for  stripping  and  removing 
friable  asbestos  materials  and  require  EPA  notification  that  such  removal  is  to 
take  place.  The  required  -work  practices  and  procedures-.  Include  wetting, 
containment,  container  labeling;  and  disposal  of  resaoved  materials  in  an  approved 
sanitary  landfill, 

31.4.  When  contract  work  activities  are  .carried  ou-t:  in  -locations  where 
the  potential  exists  for  exposure  to  airborne  asbestos  fibers  as  described  above 
.or  where  asbestos  waste  will  be  generated,  the  Contractor  shall  assure  that  all 
measures  necessary  to  provide  effective  protection  to-.- persons  from  exposure  to 
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asbestos  fibers  and  prevention  o£  abntamlnation  to-  property ,  laatetials,  supplies , 
atjuipmept',  apd  the  Intarml  apd  e^tetnal  eti^imb^etic  ate  effaptively  Instituted. 

$1«S,  As  a  »xniaam,  the  Contraetor  shall  eonply  mth  the  provisions  of 
0S8A  <29  m  1926. 5&>,  If  A  (40  CM  61.140-156),  DO^  (49  CM  172,101,  172,200-204, 
175 *1090) 4  and  any  state  or  local' regnlatibns  applicable  to  safety  and  health, 
aitlssicn  feoptrpl,  tratia|iOttaticn, ' apd  disp'oaal  ra^utr^ents  fct  asbestos, 

51«6,  In  addition  to  cojj^lying  with  the  above  regulations,  the  Contractor 
shall  petfath  all  asbestos  removal  'and  disposal  oparatlotts  in  acoordanae  with 
the  reijulrenients  as  set  forth  in  SBdXOM:  ASBESTOS  R^OVAL  AJQ)  OISFOSAb, 

mr^m 

32.  NOT  US  ED.  Of  MATS  OS'S  ASD  HAINTINANCI  BATA  AND  TRAINING  RECIOIRMENTS . 

3,2.1.  The  Operations  and  Maintenance  Data  required  by  this  paragraph  is 
in  addition  to  Cperatlo'na'  ahd  Haintenaoea  Instructions  and/or  Mattua.ls  .raq[ulred 
In  paragraph:  OPERATIONS  MB  MAINIMANCi  INSTRUCTIONS  AND/OR  MAIRJALS  above. 
Ihe  Operations  and  Maintenance  Data  requited  by  this  paragraph  shall  he-  shoi^ 
ah  a  separate  .-activity  ph  the  "dons  truetion  sehed-ule  bar  chart  -or  networ-h  analysis 

is^sheiiiili  .  . 

52  >2-,  Operation's  and  Maintenance  Mta  shall  consist  of  one  (1)  corrected 
copy  of  all  Categories  I  and  IX  submittals  Including:  one  (1)  updated  copy  of  all 
Operations  and  Maintenance  I-nsttuotions  '  and/of  •  Manuals  >  .  The  Operations  and 
Maintenance  Data  shall  he  checked  for  completeness,.:  Indexed,  packaged,  and  shall 
he  submitted  to  the  Contracting  Officer  at  time  of  contract  completion  and  shall 
be  addressed  to;  Engineering  Division- CE^ffiO-ID-DI  U.S,  Amy  Engineer  District, 
Omaha,  215'  North  I7fh  Street;  1612  h.S,  Post  Office  and  Courthouse,  Omaha,  NE 

68102-4978,  . 

52,3.  TRAINING.  '.The  Contractor  shall  provide  training  for  Air  Force 
personnel  on  the  systems  and  systemic  components  listed  belcw,  ’Hhere  a  minimum 
number  of  training  hours  pre  not  specified,  the  instruction  period  shall  be  of 
sufficient  length  to  explain  the  operation,  maintenance,  repair,  and  checkout 
procedures  of  the  system,  '5iBiere  training  required  by  technical  sections  of 
these,  specifications  .is  longer,  than  the  .training,  required,  below,  the  longer 
training  period  shall  ,bc  used.  Following.'  training  and  Initial  system  startup 
and  testing,  the  Contractor  shall  supervise  Base  personnel  in  performing  system 
startup...  and.  .testing..  follow  the  Contractor' s  operation 

instructions  provided, 

a.  Hoists  and  Trolleys. 

bp®--Ene-rgy:-:-:-M  System  Interface . 

(1)  Operation  (MinAbrs)... 

(2)  Maintenance  and  Repair  (Min  8  hrs) . 

c.  Plumhlng,  Backflow  Preventive  Devices  (Testing  and 

Maintenance) . 

d.  Compressed  Air  System,' 

e.  Alarm  Testing  Procedures  (Fire  Protection), 

f .  Heating,  Ventilating,  and  Air-Conditioning  Systems. 

(1)  Converters,  Operations  and  Troubleshooting 

(Min  4  hrs)  .- 

(2)  Air-Cbndltioning',  Operation  and  Maintenance 

(Min.  8  .hrs) . 

(8)  Local  Controls  Operation' and  Maintenance 

{Min  2  hrs) . 

g.  Exterior  Electrical, 
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. (i)  '  O'pBxatiTig  aiid  froul)Xes}iaoti.iTig*  {2  hrs>. 

(2)  .  (Miti  2  ^ 

h ,  .  itit^Xior  El^c-tr leal . 

''  •  (1)  .'••Starttip  proc6^dur&j$  (Meit&r 

<am;  2  hrs) . 

(2)  of  <^OTitxolIer^  Inelttdlng  El^d- 

¥att/3>Qmandl  Ifetar  (Mn  2  lira) * 

i,  Carhodlo  ..Px<3 toe tlott  5,  Rovia-w  of  ^atitual,  .. 

j,  Ovarfaead  Doera  (elaetrieal)  ^  Oparatlati  and 

Mattitanance  ^ 

k,  Battery  Invertors. 

l,  Intereojit  Systom^ 


33.  INTERIM  CHANGE  TO  CONTRACT  CLAUSE  FAR  52.236-13  ACCIDENT  PREVENTION.  Delete 
subparagraph  (b)  and  substitute  the  following: 


(b)  If  this  contract  is  for  construction  or  dismantling, 
demolition,  or  removal  of  improvements  with  any  Department  of  Defense 
agency  or  component,  the  Contractor  shall  comply  with  all  pertinent 
provisions  of  the  latest  version  of  U.S.  Army  Corps  of  Engineers 
Safety  and  Health  Requirements  Manual,  EM  385-1-1,  in  effect  on  the 
date  of  the  solicitation. 


#(49)# 

34.  PROFIT. 

34.1.  Weighted  guidelines  method  of  determining  profit  shall  be  used  on 
any  equitable  adjustment  change  order  or  modification  issued  under  this 
contract.  The  profit  factors  shall  be  as  follows: 


Factor  Rate 


Degree  of  Risk  20 
Relative  difficulty  of  work  15 
Size  of  Job  15 
Period  of  performance  15 
Contractor's  investment  5 
Assistance  by  Government  5 
Subcontracting  25 


100 


Weight  Value 


34.2.  Based  on  the  circumstances  of  each  procurement  action,  each  of  the 
above  factors  shall  be  weighted  from  .03  to  .12  as  indicated  below.  The  value 
shall  be  obtained  by  multiplying  the.  rate  by  the  weight.  The  value  column  when 
totalled  indicates  the  fair  and  reasonable  profit  percentage  under  the 
circumstances  of  the  particular  procurement. 

34.2.1.  Degree  of  Risk.  Where  the  work  involves  no  risk  or  the 
degree  of  risk  is  very  small,  the  weighting  should  be  .03;  as  the  degree  of  risk 
increases,  the  weighting  should  be  increased  up  to  a  maximum  of  .12.  Lump  sum 
items  will  have,  generally,  a  higher  weighted  value  than  the  unit  price  items 
for  which  quantities  are  provided.  Other  things  to  consider:  the  portion  of 
the  work  to  be  done  by  subcontractors,  nature  of  work,  where  work  is  to  be 
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performed,  reasonableness  of  negotiated  costs,  amount  of  labor  included  in 
costs,  and  whether  the  negotiation  is  before  or  after  performance  of  work. 

34.2.2.  Relative  Difficulty  of  Work.  If  the  work  is  most  difficult 
and  complex,  the  weighting  should  be  .12  and  should  be  proportionately  reduced 
to  .03  on  the  simplest  of  jobs.  This  factor  is  tied  in  to  some  extent  with  the 
degree  of  risk.  Some  things  to  consider:  the  nature  of  the  work,  by  whom  it 
is  to  be  done,  where,  and  what  is  the  time  schedule. 

34.2.3.  Size  of  Job.  All  work  not  in  excess  of  $100,000  shall  be 
weighted  at  .12.  Work  estimated  between  $100,000  and  $5,000,000  shall  be 
proportionately  weighted  from  .12  to  .05. 

34.2.4.  Periods  of  Performance.  Jobs  in  excess  of  24  months  are 
to  be  weighted  at  .12.  Jobs  of  lesser  duration  are  to  be  proportionately 
weighted  to  a  minimum  of  .03  for  jobs  not  to  exceed  30  days.  No  weight  where 
additional  time  not  required. 

34.2.5.  Contractor Ts  Investment.  To  be  weighted  from  .03  to  .12 
on  the  basis  of  below  average,  average,  and  above  average.  Things  to  consider: 
amount  of  subcontracting,  mobilization  payment  item,  Government  furnished 
property,  equipment  and  facilities,  and  expediting  assistance. 

34.2.6.  Assistance  by  Government.  To  be  weighted  from  .12  to  .03 
on  the  basis  of  average  to  above  average.  Things  to  consider:  use  of 
Government- owned  property,  equipment  and  facilities,  and  expediting  assistance. 

34.2.7.  Subcontracting.  To  be  weighted  inversely  proportional  to 
the  amount  of  subcontracting.  Where  80  percent  or  more  of  the  work  is  to  be 
subcontracted,  the  weighting  is  to  be  .03  and  such  weighting  proportionately 
increased  to  .12  where  all  the  work  is  performed  by  the  Contractor's  own  forces. 

35.  EXTENDED  OVERHEAD.  Extended  overhead  is  defined  as  and  shall  include  field 
office  costs  for  personnel,  to  include  but  not  be  limited  to,  the  project 
superintendent  and  clerical  persons,  all  plant,  all  utilities,  and  all  supplies 
which  are  related  to  and  incurred  on  a  time  basis.  The  unit  price  inserted  in 
the  Bidding  Schedule  shall  be  used  in  determining  the  amount  to  be  applied  to 
change  orders  or  modifications  for  field  overhead.  Personnel,  plant,  utilities, 
and  supplies  referenced  above  shall  not  be  bid  or  charged  as  direct  costs  on 
change  orders  and  modifications.  Further,  the  unit  price  stated  shall  be 
applied  for  each  day  the  contract  is  extended,  excluding  time  extensions  granted 
under  the  contract  clause  entitled:  "Default  (Fixed-Price  Construction)"  and 
that  this  unit  price  represents  the  total  amount  to  be  applied  for  all  field 
overhead  including  all  subcontractors.  The  percentage  used  in  Item  No.  4  of  the 
Bidding  Schedule  is  for  evaluation  purposes  only  and  shall  not  be  construed  as 
a  limitation  or  a  guarantee  of  the  number  of  days  that  may  be  granted  under  the 
contract. 

36.  OVERHEAD.  Overhead  is  defined  as  all  overhead  costs  other  than  extended 
overhead  costs.  Examples  include  but  are  not  limited  to  general  and  administra¬ 
tive  home  office  costs  and  non-time  related  field  office  costs.  The  percentage 
for  overhead  inserted  in  the  Bidding  Schedule  shall  be  used  in  determining  the 
amount  to  be  applied  to  all  change  orders  or  modifications.  Further,  the  stated 
percentage,  when  applied  to  direct  costs,  represents  the  total  amount  of 
overhead  payable  including  any  and  all  subcontractors.  The  percentage  used  in 
Item  No.  3  of  the  Bidding  Schedule  is  for  evaluation  purposes  only  and  shall  not 
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be  construed  as  a  limitation  or  a  guarantee  of  the  amount  of  change  orders  or 
modifications  that  may  be  issued  under  the  contract. 

....  ...  . 

37.  NOT  USED.  INCENTIVE  PROCMM.  FOR  SUBCONTRACTING  NITH  SMALL  AND  SHALL 

DISADVMTAGWIuSINESS  concerns,  HISTORICALLY  BLACK  COLLEGES  AND  UNIVERSITIES 
AND  MINORITY  INSTITUTIONS  <FEB  19BB) . 

37.1.  Of  the  total  dollars  it  f»iana  '  to .  spend  under  suboonttaets ,  the 
Gontraotor  has  coraaitted  itself  in  its  subcontracting  plan  to  try  to  award  a 
ueftalu  fsrtentage  to  small  business  concerns  and  a  certain  percentage  to  small 
disadvantaged  business  (SDB)  concerns ^  Historically  Black  Colleges  and 
Universities  (BBCUs)  and  Minority  Institutions  (Mis), 

37.3.  To  encourage  placement  of  subcontracts  with  SDB.s/HB’CUs/HIs,  the 
Contractor  will  be  entitled  to  receive  an  incentive  award  under  this  clause,  as 
foUowaipss? 

37.2.1.  Miefe  the  SDB/HBGU/Ml  goal  in  this- contract  .is  less  than 
five  percent  (.S?)  of  the  contract  price  and'  the  Contractor  both  exceeds  its 
SDB/HBCU/MI  goal  and  awards  more  than  five  percent  (5«)  of  the  contract  price 
(see  EAR  15.801)  to  SDBs/HB€Us/HIs  in  performing  this  contract,  the  Contractor 
will  receive  ten- percent  <L0%)  of  the  difference  between  the  actual  dollar 
amount  of  subcontracts  awarded  to  SDBs,/HBCps/'MIs  and  five  percent  (5%)  of  the 
contract  price, 

’  ’  37,2<^.  Nhere  the  SDB/HBCD/MI  goal’  in  this  contrec't  is  equal  to  or 
greater  than  five,  percent  (3Y)  of  the  contract  price  and  the  Contractor  both 
exceeds  its  SDB/HBCU/MI  goal  and  awards  more: than'  five  percent  <5%>  of  the 
contract  price  (see  PAR  15,801)  to  SDBs/HBGUs/MIs'  In  performing  this  contract, 
the  Contractor  will  receive  ten  .percent  (10%)  of  the  difference  between  the 
actual  dollar  amount  of  suhoontracts  awarded  to  SOBs/HBCUs/MIs  and  the 
SDB/HBGU/MI  goal. 

37.3. :  Gohtrautcr  will  not  be  entitled  to  receive  an  incentive  award 
under  this  clause  if  the  Contracting  Officer  determines  that  the'  amount  hy  which 
the  Contractor  .exceeded  its  goal  was  not  due  to  the  Contractor's  efforts  (e.g, , 
a  subcontractor  cost  overrun,  or  the  award  of  subcontracts  that  had  been  planned 
but  had  not  been  disclosed  In  the  subcontracting  plan  during  contract 
negotiations,  caused  the  actual  subcontract  amount  to  exceed  that  .estimated  in 
the  subcontracting  plan) .  Determinations  made  under  this  paragraph  are  not 
s-ubject  to  the  Disputes  clause. 

37.4.  If  this  Is 'a  cost  contract,  the  limltatious  of  FAR  Bubpart  15.9  may 
hot  be  exceeded.  <DFARS  52.219-7009) 

38.  APPLICABILITY  OF  DAVIS-BACON  ACT.  It  is  the  position  of  the  Department  of 
Defense  that  the  Davis -Bacon  Act,  40  U.S.C.  276a  is  applicable  to  temporary 
facilities  such  as  batch  plants,  sandpits,  rock  quarries,  and  similar 
operations,  located  off  the  immediate  site  of  the  construction  but  set  up 
exclusively  to  furnish  required  materials  for  a  construction  project  on  the  site 
of  the  work.  Clause  "Payrolls  and  Basic  Records"  of  the  CONTRACT  CLAUSES  is 
applicable  to  such  operations . 
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#<52># 

39.  NOT  USED  .SOLIS  B^SfO-SAL  EiqpJIlgKpn'S . 

^9.1.  Tim  II  AND  TY5E  III  SOIXD  WASTE. 

39.1.1.  All  non- toxic  <Ty9e  II  nnd  Type  III) 

generated  at  K.  1.  Sa-wyer  AIB  mast  1>e  disposed  o£  in  Marquette  Cennty.  Tfee 
Contractor  la  recponafbla  for  arranging  a  llcenaad  waste  hauler,  or 

becepii^  a' licensed  waste  banler,  to  dispose  of  refuse  generated  in  performanee 
of  tMs  contract.  The  Contractor  Is  responsihle  for  segregation  of  refuse  as 
necessary  to  -latKifill  criteria.  If  the  Contractor  ntilites  the  Marquette 
Eeglohal  Isndfill;  the  landfill  authority  will  hill  the  Covemment  for  tipping 
fees,  arid  the  Crovertaaent  will  hill  the  Contractor  for  all  refuse  generated  on 
this  contract,  at  a  rate  of  [ _ per  ton,  payable  NLT  30  days  after  hilling, 

39.1, ^,  Asbestos  and  asbestos  related  wastes  must  he  disposed  of 
In  the  Marquette  County  Regional  landfill,  The  Contractor  shall  coordinate  the 
disposal  of  asbestos  waste  in  accordance  -with  the  requlreiaents  of  the  Regional 
landfill.  The  landfill  authority  will  hill  the  Covernnent  for  tipping  foas,  and 
the  '  Government  will  hill  the  Contractor  on 'a' nionthly  basis  for  all  refuse 

generated  on  this  contract,  at  a  rate  of  f _ ]  per  ten  plus  [ _ ]  for 

special  waste  charges,  payable  NLT  30  days  after  hilling. 

39.1.3.  Notify  Construction  Management  (DEEC)  daily  of  each  load 
sent  to  the  landfill.  A  copy  of  the  weight,  ticket  from  the  landfill  must  be 
provided  to  the  Project  Inspector  at  the  end  of  the  next  regular  workday.  The 
weight  ticket  mast  include  the  tare  weight,  the  final  weight,  date,  time, 
contract  number,  and  driver's  signature. 

39.2,  TYPE  T  SOLID  WAS!EB,  '  AH  hazardous  waste  <Type  1)  generated  at 
E,  I.  Sawyer  AFB  must  he  handled,  stored,  and  disposed  of  in  accordance  with 
"Michigan  Hazardous  Waste  Management  Rules”  (Act  64),  Hazardous  waste  shipped 
off  hase  -must  he  properly  manifested  using  E.  I,  Sawyer^ s  ERA  Identification 
number,  A  copy  of  the  manifest  must  he  submitted  to  Contract  Management  when 
the  waste  is  shipped.  In  addition,  a  copy  of  the  manifest  signed  hy  the 
Treatment,  Storage,  o-r  Disposal  Facility  that  accepts  the  waste  must  be 
submitted  to  Contract  Management,  The  Contractor  is  responsible  for  disposal 

COS:ti«s;i 

$9. 3.1,  •  Type  1  Solid  Waste,-  Hazardous  or  toxic  materials  regulated 
by  "Michigan  Hazardous  Waste  Management  Rules*  (Act  64) ,  '  Examples  of  wastes 
covered  by  these  rules  incltide  non- latex  paint  wastes  and  spent  solvents  a-nd 

39, 3 <2,  Type  II  and  III  Waste,  Non -hazardous,  non-toxic  -waste 

material  regulated  hy  “Michigan  Solid  Waste  Management  Regulations"  (Act  64)  . 
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1.  Warranty  of  Construction  2.  Warranty  Service  Calls 
(Apr  1984) 

1.  WARRANTY  OF  CONSTRUCTION  (APR  1984). 

1.1.  In  addition  to  any  other  warranties  in  this  contract,  the  Contractor 
warrants,  except  as  provided  in  paragraph  1.10  below,  that  work  performed  under 
this  contract  conforms  to  the  contract  requirements  and  is  free  of  any  defect 
in  equipment,  material,  or  design  furnished,  or  workmanship  performed  by  the 
Contractor  or  any  subcontractor  or  supplier  at  any  tier . 

1.2.  This  warranty  shall  continue  for  a  period  of  1  year  from  the  date 
of  final  acceptance  of  the  work.  If  the  Government  takes  possession  of  any  part 
of  the  work  before  final  acceptance,  this  warranty  shall  continue  for  a  period 
of  1  year  from  the  date  the  Government  takes  possession. 

1.3.  The  Contractor  shall  remedy  at  the  Contractor's  expense  any  failure 
to  conform,  or  any  defect.  In  addition,  the  Contractor  shall  remedy  at  the 
Contractor's  expense  any  damage  to  Government -owned  or  controlled  real  or 
personal  property,  when  that  damage  is  the  result  of-- 

1.3.1.  The  Contractor's  failure  to  conform  to  contract 
requirements ;  or 

1.3.2.  Any  defect  of  equipment,  material,  workmanship,  or  design 

furnished. 

1.4.  The  Contractor  shall  restore  any  work  damaged  in  fulfilling  the 
terms  and  conditions  of  this  clause.  The  Contractor's  warranty  with  respect  to 
work  repaired  or  replaced  will  run  for  1  year  from  the  date  of  repair  or 
replacement . 

1.5.  The  Contracting  Officer  shall  notify  the  Contractor,  in  writing, 
(by  telephone  in  the  case  of  WARRANTY  SERVICE  CALLS) ,  within  a  reasonable  time 
after  the  discovery  of  any  failure,  defect,  or  damage. 

1.6.  If  the  Contractor  fails  to  remedy  any  failure,  defect,  or  damage 
within  a  time  as  specified  in  paragraph:  WARRANTY  SERVICE  CALLS  after  receipt 
of  notice,  the  Government  shall  have  the  right  to  replace,  repair,  or  otherwise 
remedy  the  failure,  defect,  or  damage  at  the  Contractor's  expense. 

1.7.  With  respect  to  all  warranties,  express  or  implied,  from 
subcontractors,  manufacturers,  or  suppliers  for  work  performed  and  materials 
furnished  under  this  contract,  the  Contractor  shall -- 

1.7.1.  Obtain  all  warranties  that  would  be  given  in  normal 
commercial  practice; 

1.7.2.  Require  all  warranties  to  be  executed,  in  writing,  for  the 
benefit  of  the  Government,  if  directed  by  the  Contracting  Officer,  and 

1.7.3.  Enforce  all  warranties  for  the  benefit  of  the  Government, 
if  directed  by  the  Contracting  Officer. 

1.8.  In  the  event  the  Contractor's  warranty  under  paragraph  1.2  above 
has  expired,  the  Government  may  bring  suit  at  its  expense  to  enforce  a 
subcontractor's,  manufacturer's,  or  supplier's  warranty. 
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1.9.  Unless  a  defect  is  caused  by  the  negligence  of  the  Contractor  or 
subcontractor  or  supplier  at  any  tier,  the  Contractor  shall  not  be  liable  for 
the  repair  of  any  defects  of  material  or  design  furnished  by  the  Government  nor 
for  the  repair  of  any  damage  that  results  from  any  defect  in  Governmentfurnished 
material  or  design. 

1.10.  This  warranty  shall  not  limit  the  Government's  rights  under  the 
Inspection  and  Acceptance  clause  of  this  contract  with  respect  to  latent  defects, 
gross  mistakes,  or  fraud. 

1.11.  Defects  in  design  or  manufacture  of  equipment  specified  by  the 
Government  on  a  "brand  name  and  model"  basis,  shall  not  be  included  in  this 
warranty.  In  this  event,  the  Contractor  shall  require  any  subcontractors, 
manufacturers,  or  suppliers  thereof  to  execute  their  warranties,  in  writing, 
directly  to  the  Government.  (Based  on  FAR  52.246-21) 

2.  WARRANTY  SERVICE  CALLS.  The  Contractor  shall  furnish  to  the  Contracting 
Officer  the  names  of  local  service  representatives  and/or  Contractors  that  are 
available  for  warranty  service  calls  and  who  will  respond  to  a  call  within  the 
time  periods  as  follows:  4  hours  for  heating,  air-conditioning,  refrigeration, 
air  supply  and  distribution,  and  critical  electrical  service  systems  and  food 
service  equipment,  and  24  hours  for  all  other  systems.  The  names,  addresses, 
and  telephone  numbers  for  day,  night,  weekend,  and  holiday  service  responses 
shall  be  furnished  to  the  Contracting  Officer  and  also  posted  at  a  conspicuous 
location  in  each  mechanical  and  electrical  room  or  close  to  the  unit. 
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1. 

GENERAL 

8. 

BURNING 

2. 

IMPLEMENTATION 
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DUST  CONTROL 
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PRECONSTRUCTION  SURVEY 
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EROSION  CONTROL 
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6. 

PROTECTION  OF  TREES  AND  SHRUBS 
PROTECTION  OF  WATER  RESOURCES 

12. 

POST -CONSTRUCTION  CLEANUP  OR 
OBLITERATION 

7.  WASTE  DISPOSAL 

1.  GENERAL.  The  Contractor  shall  perform  all  work  in  such  manner  as  to 
minimize  the  polluting  of  air,  water,  or  land,  and  shall,  within  reasonable 
limits,  control  noise  and  the  disposal  of  solid  waste  materials,  as  well  as 
other  pollutants . 

2.  IMPLEMENTATION.  Within  20  calendar  days  after  Notice  to  Proceed  and  prior 
to  commencement  of  the  work  at  the  site,  the  Contractor  shall: 

2.1.  Submit  in  writing  his  detailed  proposal  for  implementing  the 
requirements  for  environmental  pollution  control  specified  herein. 

2.2.  Meet  with  representatives  of  the  Contracting  Officer  to  review  and 
alter  his  proposal  as  needed  for  compliance  with  the  environmental  pollution 
control  program, 

3.  PRECONSTRUCTION  SURVEY.  Prior  to  start  of  any  on-site  construction 
activities,  the  Contractor  and  the  Contracting  Officer  shall  make  a  joint 
condition  survey  after  which  the  Contractor  shall  prepare  a  brief  report 
indicating  on  a  layout  plan  the  condition  of  trees,  shrubs  and  grassed  areas 
immediately  adjacent  to  the  site  of  the  work  and  adjacent  to  his  assigned  storage 
area  and  access  route (s)  as  applicable.  This  report  will  be  signed  by  both  the 
Contracting  Officer  and  Contractor  upon  mutual  agreement  as  to  its  accuracy  and 
completeness . 

4.  PROTECTION  OF  LAND  AREAS.  Except  for  any  work  or  storage  area  and  access 
routes  specifically  assigned  for  the  use  of  the  Contractor  under  this  contract, 
the  land  areas  outside  the  limits  of  permanent  work  performed  under  this  contract 
shall,  in  accordance  with  CONTRACT-  CLAUSES  clause:  "Protection  of  Existing 
Vegetation,  Structures,  Utilities  and  Improvements,"  be  preserved  in  their 
present  condition.  Contractor  shall  confine  his  construction  activities  to  areas 
defined  for  work  on  the  plans  or  specifically  assigned  for  his  use.  In  accordance 
with  CONTRACT  CLAUSES  clause:  "Operations  and  Storage  Areas,"  storage  and 
related  areas  and  access  routes  required  temporarily  by  the  Contractor  in  the 
performance  of  the  work  will  be  assigned  by  the  Contracting  Officer.  No  other 
areas  on  Government  premises  shall  be  used  by  the  Contractor  without  written 
consent  of  the  Contracting  Officer. 
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5.  PROTECTION  OF  TREES  AND  SHRUBS.  CONTRACT  CLAUSES  clause:  '  "Protection  of 
Existing  Vegetation,  Structures,  Utilities  and  Improvements,"  is  hereby 
supplemented  as  follows:  Except  for  trees  or  shrubs  marked  on  the  plans  to  be 
removed,  the  Contractor  shall  not  deface,  injure  or  destroy  trees  or  shrubs, 
nor  remove  or  cut  them  without  special  authority.  No  ropes,  cables,  or  guys 
shall  be  fastened  to  or  attached  to  any  existing  nearby  trees  for  anchorages. 

5.1.  TREE  PROTECTIVE  STRUCTURES.  Where,  in  the  opinion  of  the  Contract¬ 
ing  Officer,  trees  may  possibly  be  defaced,  bruised,  injured,  or  otherwise 
damaged  by  the  Contractor's  equipment  or  by  his  other  operations,  he  may  direct 
the  Contractor  to  provide  temporary  protection  of  such  trees  by  placing  boards, 
planks,  or  poles  around  them. 

5.2.  RESTORATION  OF  DAMAGED  TREES.  Any  tree  scarred  or  damaged  by  the 
Contractor's  equipment  or  operations  shall  be  restored  as  nearly  as  possible  to 
its  original  condition  at  the  Contractor's  expense.  All  scars  made  on  trees  not 
designated  on  the  plans  to  be  removed  by  construction  operations  shall  be  coated 
as  soon  as  possible  with  an  approved  tree  wound  dressing.  Trees  that  are  to 
remain,  either  within  or  outside  established  clearing  limits,  that  are  damaged 
by  the  Contractor  so  as  to  be  beyond  saving  in  the  opinion  of  the  Contracting 
Officer,  shall  be  immediately  removed,  if  so  directed,  and  replaced  with  a 
nursery-grown  tree  of  the  same  species  and  size. 

6.  PROTECTION  OF  WATER  RESOURCES.  The  Contractor  shall  control  the  disposal 
of  fuels,  oils,  bitumens,  calcium  chloride,  acids  or  harmful  materials,  both  on 
and  off  the  Government  premises  and  shall  comply  with  applicable  Federal,  State, 
County  and  Municipal  laws  concerning  pollution  of  rivers  and  streams  while 
performing  work  under  this  contract.  Special  measures  shall  be  taken  to  prevent 
chemicals,  fuels,  oils,  greases,  bituminous  materials,  herbicides,  and 
insecticides  from  entering  public  waters.  Water  used  in  on-site  material 
processing,  concrete  curing,  foundation  and  concrete  cleanup,  and  other  waste 
waters  shall  not  be  allowed  to  reenter  a  stream  if  an  increase  in  the  turbidity 
of  the  stream  could  result  therefrom. 

7.  WASTE  DISPOSAL.  As  part  of  his  proposed  implementation  under  paragraph  2, 
and  prior  to  on-site  construction,  the  Contractor  shall  submit  a  description  of 
his  scheme  for  disposing  of  waste  materials  resulting  from  the  work  under  this 
contract.  If  any  waste  material  is  dumped  in  unauthorized  areas,  the  Contractor 
shall  remove  the  material  and  restore  the  area  to  the  condition  of  the  adjacent 
undisturbed  areas.  Where  directed,  contaminated  ground  shall  be  excavated, 
disposed  of  as  approved,  and  replaced  with  suitable  fill  material,  all  at  the 
expense  of  the  Contractor. 

8.  BURNING.  Air  pollution  restrictions  applicable  to  this  project  are  as 
follows.  Material  shall  not  be  burned  on  the  Government  premises.  If  the 
Contractor  elects  to  dispose  of  waste  materials  off  the  Government  premises,  by 
burning,  he  shall  make  his  own  arrangements  for  such  burning  area  and  shall,  as 
specified  in  CONTRACT  CLAUSES  clause:  "Permits  and  Responsibilities,"  conform 
to  all  local  regulations . 
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9.  DUST  CONTROL.  The  Contractor  shall  maintain  all  excavations,  iiembankments 

stockpiles,  access  roads,  fplahl: waste  areas,  ||hori:|jaw  areals^ j  and  all 
other  work  areas  free  from  excess  dust  to  such  reasonable  degree  as  to  avoid 
causing  a  hazard  or  nuisance  to  the  Using  Service  or  to  others.  Approved 

temporary  methods  consisting  of  sprinkling,  chemical  treatment  as  anproved  by 
the  Contracting  Officer.  .| light  bit^xnous  treatmexitj  or  similar  methods  will 
be  permitted  to  control  dust.  Dust  control  shall  be  performed  as  the  work 
proceeds  and  whenever  a  dust  nuisance  or  hazard  occurs. 

10.  EROSION  CONTROL.  Surface  drainage  from  cuts  and  fills  within  the  construc¬ 
tion  limits,  whether  or  not  completed,  and  from  borrow  and  waste  disposal  areas, 
shall  be  graded  to  control  erosion  within  acceptable  limits.  Temporary  control 
measures  shall  be  provided  and  maintained  until  permanent  drainage  facilities 
are  completed  and  operative.  The  area  of  bare  soil  exposed  at  any  one  time  by 
construction  operations  should  be  held  to  a  minimum. 

11.  CORRECTIVE  ACTION.  The  Contractor  shall,  upon  receipt  of  a  notice  in 
writing  of  any  noncompliance  with  the  foregoing  provisions,  take  immediate 
corrective  action.  If  the  Contractor  fails  or  refuses  to  comply  promptly,  the 
Contracting  Officer  may  issue  an  order  stopping  all  or  part  of  the  work  until 
satisfactory  corrective  action  has  been  taken.  No  part  of  the  time  lost  due  to 
any  such  stop  orders  shall  be  made  the  subject  of  a  claim  for  extension  of  time 
or  for  excess  costs  of  damages  by  the  Contractor  unless  it  was  later  determined 
that  the  Contractor  was  in  compliance. 

12.  POST -CONSTRUCTION  CLEANUP  OR  OBLITERATION.  In  accordance  with  CONTRACT 
CLAUSES  clause:  "Cleaning  Up ,  "  the  Contractor  shall,  unless  otherwise  instructed 
in  writing  by  the  Contracting  Officer,  obliterate  all  signs  of  temporary 
construction  facilities  such  as  haul  roads ,  work  areas,  structures,  foundations 
of  temporary  structures,  stockpiles  of  excess  or  waste  materials,  and  other 
vestiges  of  construction  prior  to  final  acceptance  of  the  work.  The  disturbed 
areas  shall  be  graded  and  filled  and  the  entire  area  seeded. 

illli 

The  Gefttr actor  shall  ootify  the  Contraction  Officer  a  Jitininitjtffi  of  7  days 
prior  to  installation  of  -underground  fuel  storage  tank^Js).] 


01300-3 


ZERO  ACCIDENTS 


SECTION  01401 

SAFETY,  HEALTH,  AND  EMERGENCY  RESPONSE 
INDEX 


1.  SCOPE 

2.  APPLICABLE  PUBLICATIONS,  REGULATIONS,  GUIDELINES,  AND  STANDARDS 

3 .  SUBMITTALS 

4.  SAFETY  AND  HEALTH  PROGRAM 

5.  SITE  SAFETY  AND  HEALTH  PLAN  (SSHP) 
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10.  TRAINING 
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12.  MEDICAL  SURVEILLANCE 
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14.  HEAT/COLD  STRESS  MONITORING 
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16.  SITE  CONTROL  AND  WORK  ZONES 

17.  DECONTAMINATION 

18.  EMERGENCY  EQUIPMENT  AND  FIRST  AID 
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APPENDIX  A;  SITE  INFORMATION 


1.  SCOPE.  This  section  covers  safety,  health,  and  emergency  response 
requirements  to  be  followed  during  execution  of  this  contract. 

2.  APPLICABLE  PUBLICATIONS,  REGULATIONS,  GUIDELINES,  AND  STANDARDS.  Work 
performed  shall  be  consistent  with  the  following  guidelines  and  references  and 
in  compliance  with  all  applicable  regulations  and  standards  including,  but  not 
limited  to,  those  listed  below.  In  the  case  that  these  requirements  are 
conflicting,  the  one  which  offers  the  greatest  protection  shall  be  followed. 

2.1.  U.S.  Army  Corps  of  Engineers  (USACE)  Safety  and  Health  Requirements 
Manual,  EM  385-1-1.  Revised  October  1987 

2.2.  Federal  Acquisition  Regulation,  F.A.R.  Clause  52.236-13:  Accident 
Prevention. 

2.3.  Occupational  Safety  and  Health  Administration  (OSHA)  Construction 
Industry  Standards,  29  CFR  1926,  and  General  Industry  Standards,  29  CFR  1910, 
especially  29  CFR  1910.120  -  "Hazardous  Waste  Site  Operations  and  Emergency 
Response" . 
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2.4.  NIOSH/OSHA/USCG/EPA,  "Occupational  Safety  and  Health  Guidance  manual 
for  Hazardous  Waste  Site  Activities.  DHHS  (NIOSH)  Publication  No.  85-115, 
October  1985 

2.5.  U.S.  Environmental  Protection  Agency  (USEPA)  Standard  Operating  Safety 
Guidelines,  1988 

3.  SUBMITTALS.  In  accordance  with  SECTION:  SPECIAL  CLAUSES,  the  Contractor 
shall  submit  data  for  the  following  items.  Details  for  their  contents  are 
described  in  following  paragraphs. 

3.1.  CATEGORY  I.  (for  Approval) 

3.1.1.  Site  Safety  and  Health  Plan 

3.2.  CATEGORY  II.  (for  Information) 

3.2.1.  Corporate  Safety  and  Health  Program  covering  workers  engaged 
in  hazardous  waste  work. 

3.2.2.  Weekly  Safety  reports. 

3.2.3.  Employee/visitor  register. 

3.2.4.  Monitoring/sampling  results. 

3.2.5.  Training  Logs. 

3.2.6.  Accident  Reports 

3.2.7.  Certification  of  Employee  Fitness 

3.3.  CATEGORY  II.  (for  Approval) 

3.3.1.  Phase-Out  Report. 

4.  SAFETY  AND  HEALTH  PROGRAM.  All  contractors  performing  on-site  activities 
at  hazardous  waste  sites  are  required  by  regulation  to  develop  and  maintain  a 
written  Safety  and  Health  Program  in  compliance  with  OSHA  standard  29  CFR 
1910.120(b)(1)  through  (b)(4).  Written  certification  that  such  a  program  has 
been  prepared  and  implemented  shall  be  submitted  to  the  CO  as  a  preface  to 
required  Site  Safety  and  Health  Plan  (SSHP).  The  program  including  updates  shall 
be  submitted  to  the  CO  as  required  by  paragraph:  SUBMITTALS. 

5.  SITE  SAFETY  AND  HEALTH  PLAN  (SSHP). 

5.1.  GENERAL,  The  Contractor  shall  prepare  a  Site  Safety  and  Health  Plan 
(SSHP)  covering  all  work  to  be  performed  under  this  contract.  The  SSHP  shall 
establish,  in  detail,  the  protocols  necessary  for  the  recognition,  evaluation, 
and  control  of  all  hazards  associated  with  each  task  performed  by  the  Contractor 
and  all  Subcontractors.  The  SSHP  shall  be  a  brief  document  addressing  only  site- 
snecific  safety  and  health  requirements  and  procedures  based  upon  site-specific 
conditions.  Duplication  of  the  general  information  contained  in  the  Safety  and 
Health  Program  is  unwanted.  The  level  of  detail  provided  in  the  SSHP  shall  be 
tailored  to  the  type  of  work,  complexity  of  operations  to  be  accomplished,  and 
hazards  anticipated . 

5.2.  TOPICS.  All  topics  required  by  OSHA  standard  29  CFR  1910.120(b)(4) 
and  those  listed  below  shall  be  addressed  in  the  SSHP.  Where  the  use  of  a 
specific  topic  is  not  applicable  to  the  project,  the  SSHP  shall  include  a 
statement  to  justify  its  omission  and  establish  that  adequate  consideration  was 
given  the  topic. 

5.2.1.  Site  description  and  contamination  characterization. 

5.2.2.  Hazard/risk  analysis 

5.2.3.  Accident  prevention 

5.2.4.  Staff  organization,  qualifications,  and  responsibilities 

5.2.5.  Training 
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5.2.6.  Personal  protective  equipment 

5.2.7.  Medical  surveillance 

5.2.8.  Exposure  Monitoring/Air  sampling 

5.2.9.  Heat/cold  stress  monitoring. 

5.2.10.  Standard  operating  safety  procedures,  engineering  controls, 
and  work  practices 

5.2.11.  Site  control  and  Work  Zones 

5.2.12.  Decontamination 

5.2.13.  Emergency  equipment  and  first  aid 

5.2.14.  Emergency  Response  and  Contingency  procedures 

5.2.15.  Logs,  reports  and  recordkeeping 

5.2.16.  Inspections/audits 

5.3.  APPROVAL  AND  MODIFICATIONS.  The  SSHP  shall  be  submitted  to  the  CO 
for  approval  as  described  in  paragraph;  SUBMITTALS.  The  Contractor  will  not 
be  allowed  to  perform  any  on-site  work  until  this  plan  has  been  approved  by  the 
CO.  Should  any  unforeseen  hazard  become  evident  during  the  performance  of  the 
work,  the  Site  Safety  and  Health  Officer  (SSHO)  shall  bring  such  hazard  to  the 
attention  of  the  CO,  both  verbally  and  in  writing,  for  resolution  as  soon  as 
possible.  In  the  interim,  the  Contractor  shall  take  necessary  action  to  re¬ 
establish  and  maintain  safe  working  conditions  in  order  to  safeguard  onsite 
personnel,  visitors,  the  public,  and  the  environment.  Should  the  Contractor  seek 
modification  of  any  portion  or  provision  of  the  SSHP,  such  modification  shall 
be  requested  by  the  CIH  or  SSHO  in  writing  to  the  CO,  and  if  approved,  be 
authorized  in  writing.  Any  disregard  for  the  provisions  of  these  Safety,  Health 
and  Emergency  Response  specifications  and  the  approved  SSHP  shall  be  deemed  just 
and  sufficient  cause  for  ordering  the  stopping  of  all  work  beyond  the  Support 
Zone  until  the  matter  has  been  rectified  to  the  satisfaction  of  the  CO. 

6.  SITE  DESCRIPTION  AND  CONTAMINATION  CHARACTERIZATION 

6.1.  PLAN  REQUIREMENTS.  The  SSHP  shall  include  a  site  description  and 
contamination  characterization  that  addresses  the  following  elements,  as  a 
minimum : 

6.1.1.  Location  and  approximate  size  of  the  site. 

6.1.2.  Site  topography  and  accessibility  by  air  and  roads. 

6.1.3.  Present  status  and  capabilities  of  emergency  response  teams 
that  would  provide  assistance  to  hazardous  waste  clean-up  site  employees  at  the 
time  of  an  emergency. 

6.1.4.  A  complete  list  of  the  contaminants  found  or  known  to  be 
present  in  site  areas  to  be  impacted  by  the  work  to  be  performed.  Chemical 
names,  concentration  ranges,  media  in  which  found,  locations  on-site,  and 
estimated  quantities/volvunes  to  be  impacted  by  site  work  shall  be  included  if 
known. 

6.2.  SITE  INFORMATION.  Appendix  A  of  the  specifications  provides  a  record 
of  site  contaminants  and  a  description  of  the  Lime  and  M-1  Settling  Basins.  This 
information  is  provided  to  assist  the  Contractor  in  preparing  the  SSHP.  However, 
the  contractor  shall  also  research  and  use  additional  sources  of  information  from 
past  site  investigation  activities  when  preparing  the  "Site  Description  and 
Contamination  Characterization"  section  of  the  SSHP. 

7.  HAZARD/RISK  ANALYSIS 

7.1.  PLAN  REQUIREMENTS.  The  SSHP  shall  include  a  hazard/risk  analysis  that 
addresses  the  following  elements,  as  a  minimum: 
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7.1.1.  Description  of  on-site  jobs/tasks  to  be  performed. 

7.1.2.  Duration  of  planned  site  activities. 

7.1.3.  Chemical,  physical,  biological  and  safety  hazards  of  concern 
for  each  site  task  and/or  operation  to  be  performed.  (Activity  Hazard  Analysis) 

7.1.4.  Pathways  for  hazardous  substance  dispersion. 

7.1.5.  Chemical,  physical,  and  toxicological  properties  of 
contaminants ,  sources  and  pathways  of  employee  exposures ,  anticipated  on  and  off¬ 
site  exposure  level  potentials,  and  regulatory  (including  Federal,  State,  and 
local)  or  recommended  protective  exposure  standards. 

8.  ACCIDENT  PREVENTION.  The  SSHP  shall  serve  as  the  Accident  Prevention  Plan 
(APP)  and  activity  hazard  analyses  (Phase  Plans),  required  by  F.A.R.  Clause 
52.236-13,  and  Paragraphs  01. A. 03  through  01. A. 06  and  Appendix  Y  of  USACE  EM  385- 
1-1.  Thus,  a  separate  APP  is  not  required.  For  the  purposes  of  clarification, 
the  items  from  Appendix  Y  of  EM  385-1-1  are  listed  below  with  the  corresponding 
section(s)  of  the  SSHP  in  which  they  are  to  be  addressed  (either  as  described 
elsewhere  in  these  specifications  or  as  described  in  EM  385-1-1). 

Apn.  Y  Items  SSHP  Topics 

Administrative  Section: 

Admin,  responsibilities  .  Staff  Organization,  . . . 

Local  requirements  -  As  applicable,  dependent  on  requirement 

Method  of  controlling 

and  coordinating  subs  .  Staff  organization,  . . . 

Layout . - . - . Site  control  and  work  zones 

Training . - - - Training 

Traffic  control -  Site  control  and  work  zones 

Maintaining  job  cleanup, 

safe  access  &  egress - SOPs,  controls  &  work  practices  and  Site  control 

and  work  zones 

Fire  protection  and 

emergencies . . Emergency  response  &  contingency  procedures. 

Inspections  - .  Inspections/audits 

Accident  Investigations  .  Logs,  reports,  &  recordkeeping  and  Inspections/ 

audits 

Fall  protection  .  SOPs,  controls  and  work  practices 

Temporary  power - - SOPs ,  controls  and  work  practices 

Safe  clearance  .  SOPs ,  controls  and  work  practices 

Trailer  anchoring . - . SOPs,  controls  and  work  practices 

Contingency  plans  for 

severe  weather  -  Emergency  response  &  contingency  procedures 

Activity  Hazard  Analysis  Section: 

Activity  hazard  analysis 
for  each  activity  and 

operation . . Hazard/risk  analysis 


9.  STAFF  ORGANIZATION,  QUALIFICATION,  AND  RESPONSIBILITIES. 

9.1.  GENERAL.  The  Contractor  shall  develop  an  organizational  structure 
that  sets  forth  lines  of  authority,  responsibility,  and  communication.  The  SSHP 
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shall  include  a  description  of  this  organization,  qualifications  and 
responsibilities  of  each  of  the  following  individuals. 

9.2.  CERTIFIED  INDUSTRIAL  HYGIENIST  (CIH) 

9.2.1.  Qtaalif  ications ,  The  Contractor  shall  utilize  the  services 
of  an  Industrial  Hygienist  certified  in  Comprehensive  Practice  by  the  American 
board  of  Industrial  Hygiene.  The  CIH  shall: 

9. 2. 1.1.  Possess  a  minimum  of  three  years  experience  in 
developing  and  implementing  health  and  safety  programs  at  hazardous  waste  sites 
or  in  the  chemical  industry, 

9. 2. 1.2.  Have  demonstrable  experience  in  supervising 
professional  and  technician  level  personnel, 

9. 2. 1.3.  Have  demonstrable  experience  in  developing  worker 
exposure  assessment  programs  and  ambient  air  monitoring  programs,  and 

9. 2. 1.4.  Have  working  knowledge  of  State  and  Federal 
occupational  safety  and  health  regulations . 

9.2.2.  Responsibilities.  The  CIH  shall: 

9. 2. 2.1.  Be  responsible  for  the  development,  implementation, 
oversight,  and  enforcement  of  the  SSHP, 

9. 2. 2. 2.  Sign  and  date  the  SSHP  prior  to  submittal, 

9. 2. 2. 3.  Conduct  initial  site -specific  training, 

9. 2. 2. 4.  Be  present  on-site  during  the  first  three  days  of 

remedial  activities , 

9. 2. 2. 5.  Visit  the  site  at  least  once  per  week  for  the 
duration  of  activities, 

9. 2. 2. 6.  Be  available  for  emergencies, 

9. 2. 2. 7.  Provide  on-site  consultation  as  needed  to  ensure 


the  SSHP  is  fully  implemented, 

9. 2. 2. 8.  Coordinate  any  necessary  modifications  to  the  SSHP 


with  the  CO,  and 

9. 2. 2. 9.  Serve  as  a  member  of  the  quality  control  staff. 

9.3.  SITE  SAFETY  AND  HEALTH  OFFICER  (SSHO) 

9.3.1.  Qualifications.  The  Contractor  shall  designate  an  individual 
to  be  the  Site  Safety  and  Health  Officer  (SSHO).  The  SSHO  shall: 

9. 3. 1.1.  Posses  a  minimum  of  two  years  experience  in 
developing  and  implementing  health  and  safety  programs  at  hazardous  waste  sites 
or  in  the  chemical  industry, 

9. 3. 1.2.  Possess  demonstrable  experience  in  construction 
safety  techniques  and  procedures , 

9. 3. 1.3.  Have  working  knowledge  of  State  and  Federal 
occupational  safety  and  health  regulations , 

9. 3. 1.4.  Have  specific  training  in  personal  and  respiratory 
protective  equipment  program  implementation  and  in  the  proper  use  of  air 
monitoring  instriments ,  air  sampling  methods,  and  procedures,  and 

9. 3. 1.5.  Be  certified  in  first  aid/CPR  by  the  Red  Cross, 


or  equivalent  agency. 

9.3.2.  Responsibilities.  The  SSHO  shall: 

9. 3. 2.1.  Assist  and  represent  the  CIH  in  the  continued  on¬ 
site  implementation  and  enforcement  of  the  SSHP, 

9. 3.2.2.  Be  assigned  to  the  site  on  a  full  time  basis  for 
the  entire  duration  of  field  activities ,  and  shall  have  no  duties  other  than 
Health  and  Safety  related  duties. 
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9. 3. 2. 3.  Ensure  that  all  aspects  of  the  SSHP  are  complied 
with  including  preparation  of  records,  air  monitoring,  use  of  PPE, 
decontamination,  and  site  control, 

9. 3. 2. 4.  Serve  as  a  member  of  the  quality  control  staff 
on  matters  relating  to  safety  and  health, 

9. 3. 2. 5.  Have  authority  to  stop  work  if  unacceptable  health 
or  safety  conditions  exist,  and 

9. 3. 2. 6.  Consult  with  and  coordinate  any  necessary 
modifications  to  the  SSHP  with  the  CIH  and  the  CO. 

9.4.  HEALTH  AND  SAFETY  SUPPORT  PERSONNEL.  For  each  work  crew  in  the 
exclusion  zone,  the  Contractor  shall  designate  one  person  as  a  Health  and  Safety 
support  person.  These  individuals  shall  perform  activities  at  their  location 
consistent  with  the  SSHP  such  as  air  monitoring,  decontamination,  and  safety 
oversight  on  behalf  of  the  SSHO.  They  shall  have  appropriate  training  equivalent 
to  the  SSHO  in  the  specific  area(s)  for  which  they  have  responsibility.  They 
shall  report  to  and  be  under  the  supervision  of  the  SSHO. 

9.5.  OCCUPATIONAL  PHYSICIAN.  The  Contractor  shall  utilize  the  services 
of  a  licensed  physician  who  is  certified  in  occupational  medicine  by  the  American 
Board  of  Preventative  Medicine,  or  who,  by  necessary  training  and  experience  is 
Board  eligible.  The  physician  shall  be  responsible  for  developing  a  medical 
monitoring  program  in  compliance  with  29  CFR  1910.120(f) .  See  paragraph:  Medical 
Surveillance. 

10.  TRAINING 

10.1.  GENERAL.  All  employees  working  on-site  with  the  potential  for 
exposure  to  hazardous  substances,  health  hazards,  or  safety  hazards  shall  meet 
the  minimum  training  requirements  as  specified  in  29  CFR  1910.120.  These 
employees  shall  have  competed  the  required  40  hours  of  hazardous  waste  training 
and  shall  have  three  days  of  field  experience  in  hazardous  waste  work.  All 
supeirv'isory  personnel  shall  have  received  an  additional  eight  hours  of  training 
as  required  for  management  of  personnel  and  activities  associated  with  hazardous 
waste  site  activities.  Employees  shall  also  receive  a  minimum  of  eight  hours 
refresher  training  annually. 

10.2.  SITE-SPECIFIC. 

10.2.1.  An  initial  site-specific  training  session  shall  be  conducted 
by  the  CIH  prior  to  commencement  of  work  or  entering  the  site.  This  training 
shall  cover  site  hazards,  procedures,  and  all  contents  of  the  approved  SSHP. 
All  site  employees,  including  those  working  in  the  support  zone,  shall  attend 
this  training. 

10.2.2.  Periodic  on-site  training  shall  be  provided  by  the  Contractor 
at  least  weekly  and  prior  to  each  change  in  operation. 

11.  PERSONAL  PROTECTIVE  EQUIPMENT 

11.1.  GENERAL,  In  accordance  with  29  CFR  1910.120(g)(5),  a  written 
Personal  Protective  Equipment  (PPE)  program  which  addresses  all  the  elements 
listed  in  that  regulation,  and  which  complies  with  respiratory  protection  program 
requirements  of  29  CFR  1910.134  is  to  be  included  in  the  Safety  and  Health 
Program.  Therefore,  the  Site  Safety  and  Health  Plan  (SSHP)  shall  detail  the 
minimum  PPE  ensembles  (including  respirators)  and  specific  materials  from  which 
the  PPE  components  are  constructed  for  each  site- specific  task/operation  to  be 
performed,  based  upon  the  hazard/risk  analysis.  Components  of  levels  of 
protection  (B,C,D  and  modifications)  must  be  relevant  to  site- specif ic 
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conditions,  including  heat  stress  potential  and  safety  hazards.  The  PPE  section 
of  the  SSHP  shall  include  site-specific  procedures  for  on-site  fit-testing, 
cleaning,  maintenance,  inspection,  and  storage. 

11.2.  COMPONENTS  OF  LEVELS  OF  PROTECTION. 

11.2.1.  Level  D  Protection  shall  consist  of  : 

Hard  hat 

-  Safety  glasses  with  side  shields  or  safety  goggles. 

Work  clothing  as  prescribed  by  weather. 

Steel  toe  work  boots. 

.  -  Hearing  protection  (if  needed) 

11.2.2.  Modified  Level  D  Protection  shall  consist  of  all  elements 
of  Level  D  above  plus: 

disposable  outer  coveralls  (chemically  resistant) 

disposable  boot  covers. 

Surgical  inner  gloves . 

-  Chemically  protective  outer  gloves  (as  per  PPE  program) . 

11.2.3.  Level  C  Protection  shall  consist  of: 

Hard  hat 

-  Work  clothing  as  prescribed  by  weather. 

Disposable  outer  coveralls  (chemically  resistant) 

Disposable  boot  covers 

Steel  toe  work  boots . 

Hearing  protection  (if  needed) 

Surgical  inner  gloves . 

-  Chemically  protective  outer  gloves  (as  per  PPE  program). 

-  Full  face  air  purifying  respirator  (APR)  with  appropriate 
cartridges  (selected  as  per  respiratory  protection  program). 

11.2.4.  Level  B  Protection  shall  consist  of  all  elements  of  Level 
C  above  except  the  air  purifying  respirator  shall  be  replaced  by  an  air  supplied 
respirator. 

11.3.  INITIAL  MINIMUM  LEVELS  OF  PPE  BY  TASK.  The  Contractor's  CIH  shall 
establish  appropriate  levels  of  protection  for  each  work  activity  based  on 
historical  site  information,  air  monitoring  results,  and  an  evaluation  of  the 
potential  for  dermal  exposure  during  each  task.  The  Contractor's  CIH  shall  also 
establish  upgrade/downgrade  “action  levels”  based  on  air  monitoring  results. 
Protocols  formally  changing  the  level  of  protection  and  the  communication  network 
for  doing  so  shall  be  described  in  the  SSHP.  Historical  information  and  past 
field  activities  in  the  Lime  and  M-1  Settling  Basins  have  indicated  the  possible 
presence  of  chemical  agents  and  their  breakdown  products.  Therefore,  the  level 
of  PPE  required  during  intrusive  activities  shall  be  Level  B. 

11.4.  PPE  FOR  GOVERNMENT  PERSONNEL.  The  contractor  shall  provide 
appropriate  approved  personal  safety  equipment  and  protective  clothing  to 
government  representatives  who  require  access  to  the  exclusion  zone.  A  minimum 
of  two  sets  of  appropriate  PPE  per  day  will  be  required  to  support  government 
representatives . 

12.  MEDICAL  SURVEILLANCE 

12.1.  GENERAL.  The  CIH,  in  conjunction  with  the  Occupational  Physician, 
shall  detail,  in  the  SSHP,  the  medical  monitoring  program  that  includes 
scheduling  of  examinations,  certification  of  fitness,  compliance  with  OSHA 
requirements,  and  information  provided  to  the  physician.  The  program  shall,  as 
a  minimum,  outline  the  requirements  specified  below. 
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12.2.  COMPLIANCE  WITH  OSHA.  The  Contractor  shall  ensure  the  physician 
performs  the  medical  examination  prescribed  in  29  CFR  1910.120  for  workers 
performing  work  in  areas  other  that  the  Support  Zone.  Accordingly,  the 
Contractor  shall  furnish  the  physician  with: 

12.2.1.  Information  on  the  employee's  anticipated  or  measured 


exposure ; 

12.2.2.  PPE  use; 

12.2.3.  A  description  of  the  employee's  duties; 

12.2.4.  A  copy  of  29  CFR  1910.120 

12.2.5.  Information  from  previous  examinations  not  readily  available 
to  the  examining  physician. 

12.2.6.  A  copy  of  Section  5.0  of  NIOSH  Publication  85-115. 

12.3.  PHYSICIAN'S  OPINION.  The  Contractor  shall  obtain  a  copy  of  the 
physician's  written  opinion  about  employees'  ability  to  perform  hazardous 
remediation  work  and  furnish  copies  to  the  CIH,  the  CO,  and  the  employee  before 
work  begins.  The  opinion  shall  contain: 

12.3.1.  The  physician's  recommended  limitations  upon  the  employee's 
assigned  work; 

12.3.2.  The  physician's  opinion  about  increased  risk  to  the 
employee's  health  resulting  from  work;  and 

12.3.3.  A  statement  that  the  employee  has  been  informed  and  advised 
about  the  results  of  the  examination. 

12.4.  FREQUENCY  OF  EXAMINATIONS.  The  Contractor  shall  make  medical 


examinations  available  to  employees : 

12.4.1.  Before  they  start  work; 

12.4.2.  Annually  thereafter; 

12.4.3.  On  termination  of  emplo3rment; 

12.4.4.  If  the  employee  develops  signs  or  symptoms  of  illness 
relating  to  workplace  exposures ; 

12.4.5.  If  the  physician  determines  examinations  need  to  be 
conducted  more  often  than  once  a  year;  and 

12.4.6.  When  an  employee  develops  a  lost  time  injury  or  illness 
during  the  period  of  this  contract.  The  supervisor  must  be  provided  with  a 
written  statement  signed  by  the  physician  prior  to  allowing  the  employee  to 
return  to  the  work  site  after  illness  resulting  in  a  lost  time  workday.  The 
written  statement  shall  be  submitted  to  the  CO  as  part  of  the  weekly  safety 
report  (see  also  Paragraph:  LOGS,  REPORTS  AND  RECORDKEEPING  of  this  section). 

12.5.  CONTENT  OF  EXAMINATIONS.  The  following  parameters  shall  be  included 
in  the  medical  surveillance  program  at  a  minimum.  The  actual  parameters 
selected  shall  be  the  responsibility  of  the  Occupational  Physician  and  shall  meet 
the  requirements  of  29  CFR  1910.120,  1910.134  and  ANSI  Z88.2. 

12.5.1.  Complete  medical  and  occupational  history  (initial  exam 

only)  . 


major  organ 


Program) . 


12.5.2. 
systems 

12.5.3. 

12.5.4. 

12.5.5. 

12.5.6. 

12.5.7. 


General  physical  examination  including  an  evaluation  of  all 

Pulmonary  function  testing  including  FVC  and  FEVl.O 
CBC  with  differential 

Biological  blood  profile  (SMAC-21  or  equivalent). 
Urinalysis  with  microscopic  examination. 

Audiometric  testing  (as  required  by  Hearing  Conservation 


12.5.8.  Visual  acuity 
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12.5.9.  Chest  x-ray.  (This  test  to  be  performed  no  more  frequently 
than  every  four  years,  unless  directed  by  Occupational  Physician.) 

12.5.10,  Electrocardiogram  (as  directed  by  Occupational  Physician) , 


13.  EXPOSURE  MONITORING/AIR  SAMPLING. 

13.1.  GENERAL.  The  Contractor  shall  write  and  include  in  the  SSHP  an 
exposure  monitoring/air  sampling  program  for  all  construction  operations.  The 
program  shall  establish  reporting  requirements  and  notification  procedures. 
Modifications  of  the  programs  shall  have  the  concurrence  of  the  CO  or  COR.  The 
Contractor  shall  sample  and  screen  air  quality  to  establish: 

13.1.1.  Concentrations  of  air  contaminants  in  the  workers '  breathing 
zones  (BZ) ,  and 

13.1.2.  Concentrations  of  air  contaminants  at  the  site  perimeter. 

13.2.  MONITORING  AND  SAMPLING  FOR  BREATHING  ZONE  (BZ)  CONCENTRATIONS. 
Breathing  zone  concentrations  shall  be  determined  to  establish  proper  levels  of 
PPE  and  to  document  employee  exposure  levels. 

13.2.1.  Real  time  (direct  reading)  monitoring.  The  Contractor  shall 
utilize  direct  reading  instrioments  to  monitor  for  contaminants  in  workers' 
breathing  zones.  The  following  direct  reading  instruments  shall  be  utilized, 
as  a  minimum : 

13.2.1.1.  Organic  vapor  monitor  utilizing  either  a 
photoionization  detector  or  a  flame  ionization  detector. 

13.2.1.2.  Total  dust  monitor. 

13.2.1.3.  Army  issued  instruments  for  detecting  military 

chemical  agents . 

13.2.1.4.  Colorimetric  detector  tubes. 

13.2.2.  Personnel  exposure  monitoring.  The  CIH  or  SSHO  shall 
perform  monitoring  and  will  be  responsible  for  ensuring  compliance  with  all 
requirements  of  29  CFR  1910.120(h).  Personal  air  sampling  shall  be  performed 
at  intervals  designated  in  the  approved  SSHP.  As  a  minimum,  this  shall  be  every 
day  for  the  first  two  weeks  of  trenching  operations  in  the  Lime  Settling  Basins 
area,  once  per  week  thereafter  and  once  per  week  during  all  soil  intrusive 
activities.  The  individual(s)  selected  for  personal  air  monitoring  shall  be 
the  individual (s)  expected  to  have  the  greatest  exposure  during  the  current 
activities.  Full- shift  or  near- full- shift  breathing  zone  samples  shall  be 
collected.  Sampling  shall  utilize  personal  sampling  pumps  with  sorbent  tubes 
and  filter  cassettes,  using  NIOSH  methods.  Samples  shall  be  analyzed  by  an 
American  Industrial  Hygiene  Association  accredited  laboratory.  The  actual 
compounds  to  be  sampled  shall  be  determined  by  the  Contractor's  CIH  after 
reviewing  available  data  and  shall  be  listed  in  the  SSHP. 

13.3.  MONITORING  AND  SAMPLING  AT  THE  SITE  PERIMETER.  The  Contractor  shall 
perform  monitoring  and  sampling  at  the  site  perimeter  as  required  to  ensure  that 
no  unacceptable  emissions  are  migrating  beyond  the  site  perimeter.  Perimeter 
monitoring  and  sampling  is  performed  to: 

13.3.1.  Assess  potential  worker  exposure  in  locations  where  personal 
sampling  is  not  practical; 

13.3.2.  Ensure  that  contaminants  are  not  migrating  into  support 


areas ; 

13.3.3.  Ensure  that  contaminants  are  not  migrating  into  off -site 
areas  at  concentrations  above  acceptable  limits ;  and 

13.3.4.  Identify  sources. 
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14.  HEAT/COLD  STRESS  MONITORING 

14.1.  GENERAL.  The  Contractor's  CIH  shall  develop  a  heat  stress/cold  stress 
monitoring  program  for  on-site  activities.  Details  of  the  monitoring  program 
including  work/rest  schedules  and  physiological  monitoring  requirements  shall 
be  described  in  the  SSHP.  Monitoring  shall  be  performed  by  a  person  with  a 
current  first  aid/CPR  certification  who  is  trained  to  recognize  the  symptoms  of 
heat  and  cold  stress . 

14.2.  HEAT  STRESS.  The  climate  at  the  site  combined  with  the  requirements 
for  personal  protective  equipment  may  create  heat  stress.  For  workers  who  wear 
permeable  clothing,  the  Contractor  shall  follow  recommendations  for  monitoring 
requirements  and  suggested  work/rest  schedules  in  the  current  ACGIH  Threshold 
Limit  Values  for  Heat  Stress.  For  workers  who  wear  semipermeable  or  impermeable 
clothing,  the  Contractor  shall  follow  the  technical  guidelines  in  "Occupational 
Safety  and  Health  Guidance  Manual  for  Hazardous  Waste  Site  Activities"  (see 
paragraph:  APPLICABLE  PUBLICATION,  REGULATIONS,  GUIDELINES,  AND  STANDARDS). 

14.3.  COLD  STRESS.  To  guard  against  cold  injury  the  Contractor  shall 
provide  appropriate  clothing  and  warm  shelter  for  the  rest  periods.  Procedures 
to  monitor  and  avoid  cold  stress  shall  be  followed  in  accordance  with  the  current 
TLVs  for  Cold  Stress  as  recommended  by  the  ACGIH. 

15.  STANDARD  OPERATING  SAFETY  PROCEDURES,  ENGINEERING  CONTROLS,  WORK 
PRACTICES.  The  SSHP  shall  address  the  engineering  controls  and  safe  work 
practices  to  be  implemented  for  the  work  covered  by  these  specifications.  These 
shall  include,  but  not  be  limited  to  the  following: 

15.1.  Site  rules/prohibitions  (buddy  system,  eat/drink/smoking 
restrictions,  etc.) 

15.2.  Protocols  for  operation  of  heavy  construction  equipment  in  accordance 
with  29  CFR  1926. 

15.3.  Protocols  for  working  around  heavy  equipment. 

15.4.  Descriptions  of  safety  inspection  and  preventative  maintenance 
requirements  for  the  operation  of  machinery  or  mechanized  equipment,  including 
written  inspection  reports . 

15.5.  Site  "housekeeping". 

15.6.  Fall  protection. 

15.7.  Safe  clearance 

15.8.  Sanitation  (In  accordance  with  29  CFR  1910 . 120(n) . ) 

15.9.  Confined  Space  Entry. 

15.10.  Electrical  hazards. 

15.11.  Utility  clearances. 

15.12.  Communication. 

15.13.  Excavation  and  trenching. 

16.  SITE  CONTROL  AND  WORK  ZONES. 

16.1.  GENERAL.  In  order  to  control  the  spread  of  contamination  and  the 
flow  of  personnel  and  materials  into  and  out  of  the  work  area,  the  contractor 
shall  establish  a  site  control  section  in  the  SSHP.  This  section  shall  describe 
the  methodology  to  be  used  by  the  SSHO  in  determining  the  modification  of  work 
zone  designations,  procedures  to  limit  the  spread  of  contamination  and  general 
limitations  to  be  observed  by  site  personnel.  The  Contractor  shall  clearly 
layout  and  identify  the  work  zones  in  the  field  and  shall  limit  equipment, 
operations,  and  personnel  in  the  zones  as  required  by  these  specifications  and 


01401-10 


described  In  the  SSHP.  Initial  work  zone  boundaries  are  shown  on  the  drawings. 
These  may  be  changed  with  approval  of  the  CO. 

16.2.  SUPPORT  ZONE.  The  Support  Zone  shall  be  established  on  the  site  and 
is  defined  as  the  area  outside  the  zone  of  significant  contamination.  The 
Support  Zone  shall  be  clearly  delineated  and  shall  be  secured  against  active  or 
passive  contamination  from  the  work  site.  The  function  of  the  Support  Zone  is 
to  provide  : 

16.2.1.  An  entry  area  for  personnel,  material,  and  equipment  into 
the  Exclusion  Zone  of  site  operations. 

16.2.2.  An  exit  area  for  decontaminated  personnel,  materials  and 
equipment  from  the  Exclusion  Zone  of  site  operations. 

16.2.3.  Location  for  support  facilities. 

16.2.4.  A  storage  area  for  clean  safety  and  work  equipment. 

16.3.  CONTAMINATION  REDUCTION  ZONE  (CRZ) .  The  CRZ  shall  serve  as  the 
personnel  and  equipment  decontamination  area.  A  decontamination  pad  for  heavy 
equipment  shall  be  located  in  the  CRZ.  The  CRZ  shall  also  contain  personnel 
decontamination  facilities.  See  paragraph:  DECONTAMINATION,  for  additional 
details . 

16.4.  EXCLUSION  ZONE.  The  EZ  boundary  shall  be  set  by  the  Contractor  so 
that  it  encompasses  areas  around  all  construction  being  performed.  The 
Contractor  shall  control  entry  into  this  area  and  exit  may  only  be  made  through 
the  CRZ. 

17.  DECONTAMINATION 

17.1.  GENERAL.  The  Contractor  shall  establish  decontamination  procedures 
for  "on-site”  personnel  who  perform  activities  in  the  Exclusion  Zone  and  for 
equipment  utilized  in  the  Exclusion  Zone.  Decontamination  shall  be  performed 
in  the  CRZ  prior  to  entering  the  Support  Zone  from  the  Exclusion  Zone.  The 
Contractor  may  elect  to  establish  an  area  for  gross  decontamination  in  the  CRZ 
near  the  M-1  area  and  transport  personnel  and  equipment  to  the  CRZ  near  the  Lime 
area  for  final  decontamination.  This  would  eliminate  the  need  for  two  complete 
decontamination  facilities.  The  Contractor  shall  refer  to  Chapter  10.0  of  the 
technical  guidance  publication  "Occupational  Safety  and  Health  Guidance  Manual 
for  Hazardous  Waste  Site  Activities"  (NIOSH  85-115)  when  preparing 
decontamination  procedures.  Procedures  shall  be  described  in  the  SSHP.  The 
Contractor  shall  train  employees  in  the  procedures  and  enforce  the  procedures 
throughout  site  operations. 

17.2.  WASTE  DISPOSAL.  Decontamination  water  shall  be  containerized  and 
delivered  as  directed  by  the  CO  to  a  site  on  RMA  for  disposal  by  others. 
Disposable  PPE  shall  be  containerized  and  disposed  of  by  the  Contractor  as 
hazardous  waste. 

17.3.  Equipment  decontamination  shall  be  accomplished  on  the  equipment 
decontamination  facility  in  the  CRZ. 

17.4.  The  Contractor  shall  provide  a  mobile  personnel  decontamination 
trailer  for  personnel  decontamination  activities  in  the  CRZ.  This  facility  shall 
be  used  by  both  Contractor  personnel  and  government  representatives .  The 
decontamination  trailer  shall  be  equipped  with  a  change  room  and  lockers,  a 
shower  stall  room  for  showering, and  a  PPE  doffing  room  which  will  face  the 
Exclusion  Zone. 
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18.  EMERGENCY  EQUIPMENT  AND  FIRST  AID.  The  SSHP  shall  describe  the  emergency 
and  first  aid  equipment  to  be  utilized.  The  following  items,  as  a  minimum,  shall 
be  immediately  available  for  on-site  use: 

18.1.  First  aid  equipment  and  supplies  approved  by  the  consulting 
physician. 

18.2.  Emergency  eyewashes/showers  (comply  with  ANSI  Z- 358.1) 

18.3.  Two  Self-Contained  Breathing  apparatus  shall  be  dedicated  for 
emergency  use  only  and  maintained  on-site  in  the  Contamination  Reduction  Zone. 

18.4.  Spill  control  materials  and  equipment. 

18.5.  Fire  extinguishers  with  a  minimum  rating  of  2A-10B:C  shall  be 
provided  at  all  site  facilities  and  at  any  other  site  locations  where  flammable 
or  combustible  materials  present  a  fire  risk. 


19.  EMERGENCY  RESPONSE  AND  CONTINGENCY  PROCEDURES. 

19.1.  GENERAL.  The  Contractor  shall  prepare  an  Emergency  Response  Plan  in 
compliance  with  29  CFR  1910.120(1),  which  addresses  the  following  elements,  as 
a  minimum: 

19.1.1.  Pre-emergency  planning  and  procedures  for  reporting 
incidents  to  appropriate  government  agencies  for  potential  chemical  exposures, 
personal  injuries,  fires/explosions,  environmental  spills  and  releases. 

19.1.2.  Personnel  roles,  lines  of  authority,  communications. 

19.1.3.  Posted  instructions  and  a  list  of  emergency  contacts 
(physician,  nearby  medical  facility,  fire  and  police  departments,  ambulance 
service,  federal/state/local  environmental  agencies,  CIH,  Contracting  Officer). 

19.1.4.  Emergency  recognition  and  prevention. 

'19.1.5.  Site  topography,  layout,  and  prevailing  weather  conditions. 

19.1.6.  Criteria  and  procedures  for  site  evacuation  (emergency 
alerting  procedures/employee  alarm  system,  emergency  PPE  and  equipment,  safe 
distances,  places  of  refuge,  evacuation  routes,  site  security  and  control). 

19.1.7.  Specific  procedures  for  decontamination  and  medical  treatment 
of  injured  personnel. 

19.1.8.  Route  maps  to  nearest  pre-notified  medical  facility. 

19.1.9.  Criteria  for  initiating  community  alert  program,  contacts, 
and  responsibilities. 

19.1.10.  Procedures  for  critique  of  emergency  responses  and  follow¬ 


up. 

19.2.  RMA  PROCEDURES,  The  Contractor  shall  ensure  the  Emergency  Response 
Plan  also  complies  with  all  special  RMA  emergency  response  and  notification 
procedures  including  but  not  limited  to  those  listed  below: 

19.2.1.  SOP  SF-50-1,  Emergency  Response  Plan  for  Field  Activity 
Discovered  Chemical  Agents. 

19.2.2.  SOP  GC-01,  Emergency  Notification  Plan. 

19.2.3.  AMC-R  385-131,  Safety  Regulation  for  Chemical  Agents  H,  HD, 
HT,  GB  and  VX. 


20.  LOGS,  REPORTS  AND  RECORDKEEPING 

20.1.  GENERAL.  The  Contractor  shall  maintain  logs  and  reports  covering 
the  implementation  of  the  SSHP.  The  formats  shall  be  developed  by  he  Contractor 
and  submitted  as  part  of  the  SSHP. 

20.2.  DAILY  SAFETY  LOG  AND  INSPECTION  REPORT.  The  daily  safety  log  and 
inspection  report  shall  include  practices  and  events  that  affect  safety  and 
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health,  safety  and  health  discrepancies  encountered,  and  safety  and  health  issues 
brought  to  the  supervisor's  attention.  Each  entry  shall  include: 

20.2.1.  Date 

20.2.2.  Work  area  checked 

20.2.3.  Employees  present  in  work  area 

20.2.4.  PPE  and  work  equipment  being  used  in  each  area 

20.2.5.  Special  health  and  safety  issues  and  notes 

20.2.6.  Signature  of  preparer. 

20.3.  WEEKLY  SAFETY  REPORTS.  Weekly  reports  shall  be  submitted  to  the  CO 
within  5  days  of  the  end  of  the  week  reported.  The  format  to  be  used  for 
reporting  shall  be  shown  in  the  SSHP.  The  following  information  shall,  at  a 
minimum,  be  included: 

20.3.1.  Week  ending  date . 

20.3.2.  Summary  sheet  covering  the  range  of  work  performed. 

20.3.3.  Any  incidents  of  violations  of  the  safety  and  health 
protocols  set  forth  in  the  SSHP. 

20.3.4.  Job  related  injuries  and  illness. 

20.3.5.  SSHO  signature 

20.3.6.  Copies  of  the  daily  logs  and  safety  inspection  reports. 

20.4.  EMPLOYEE/VISITOR  REGISTER. 

20.4.1.  Date 

20.4.2.  Name 

20.4.3.  Agency  or  company 

20.4.4.  Time  entering  site 

20.4.5.  Time  exiting  site 

20.5.  MONITORING/SAMPLING  RESULTS. 

20.5.1.  Date 

20.5.2.  Type  of  equipment  utilized 

20.5.3.  Equipment  I.D.  number 

20.5.4.  Monitoring  results  for  each  work  location  or  monitoring 
station  with  time  of  readings. 

20.5.5.  Analytical  results  for  personal  exposure  or  perimeter 

sampling 

20.5.6.  Personnel  or  location  monitored/sampled  with  description 
of  activity  being  performed. 

20.5.7.  Sample  numbers. 

20.5.8.  Miscellaneous  information  related  to  monitoring/sampling 

performed. 

20.6.  TRAINING  LOGS.  Training  logs  shall  be  completed  by  the  SSHO  and 
submitted  to  the  CO  upon  request  and  at  the  completion  of  the  work.  These  logs 
shall  be  used  to  document  all  on-site  training.  The  format  to  be  used  for 
reporting  shall  be  shown  in  the  SSHP.  The  following  information  shall,  at  a 
minimum,  be  included: 

20.6.1.  Date 

20.6.2.  Employees  in  attendance  and  signature 

20.6.3.  Visitors  in  attendance 

20.6.4.  Description  of  training  activity  and/or  topics  covered 

20.6.5.  Equipment  utilized 

20.6.6.  Signature  of  instructor 

20.7.  PHASE-OUT  REPORT,  At  the  completion  of  the  work,  the  Contractor 
shall  submit  a  phase-out  report.  The  report  shall  be  submitted  to  the  CO  within 
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10  working  days  following  completion  of  the  work,  prior  to  final  acceptance  of 
the  work.  The  following  minimum  information  shall  be  included: 

20.7.1.  Summary  of  the  weekly  safety  reports  which  outlines  the 
overall  performance  of  Health  and  Safety  by  the  contractor. 

20.7.2.  Documentation  of  medical  certifications  for  site  personnel. 

20.7.3.  Final  decontamination  documentation  including  procedures 
and  techniques  used  to  decontaminate  equipment,  vehicles,  and  on-site  facilities. 

20.7.4.  Complete  summary  of  air  monitoring  accomplished  during  the 

project. 

20.7.5.  Signed  and  dated  by  the  Contractor  and  the  CIH. 

20.8.  ACCIDENT  REPORTING.  All  accidents  shall  be  investigated  and  reported 
as  specified  in  EM  385-1-1  and  as  prescribed  by  the  CO. 

20.9.  EMPLOYER  OBLIGATION.  The  Contractor  shall  be  aware  that  Federal  laws 
such  as  OSHA  require  chemical  exposure  records  and/or  medical  records  be 
maintained  by  the  employer  for  a  specified  length  of  time  after  the  termination 
of  the  job. 

21.  INSPECTIONS/AUDITS,  The  SSHO  shall  perform  daily  inspections  of  the  jobsite 
and  the  work  in  progress  to  ensure  compliance  with  the  Corps  of  Engineers  Manual 
EM  385-1-1,  the  SSHP  and  other  occupational  health  and  safety  requirements  of 
the  contract.  The  inspections  shall  also  be  conducted  to  determine  the 
effectiveness  of  the  SSHP.  Daily  safety  logs,  as  required  under  paragraph:  "LOGS, 
REPORTS  AND  RECORDKEEPING"  shall  be  used  to  document  the  inspection,  noting 
safety  deficiencies,  deficiencies  in  the  effectiveness  of  the  SSHP,  and 
corrective  actions  taken. 

22.  RADIOLOGICAL  EQUIPMENT.  In  accordance  with  Requirement  08.F.01  of  EM  385- 
1-1,  entitled  Safety  and  Health  Requirements  Manual,  the  Contractor  is  required 
to  obtain  a  service  permit  to  use,  store,  operate,  or  handle  a  radiation 
producing  machine  or  radioactive  materials  on  a  Department  of  Defense  (DOD) 
Installation.  The  service  permit  shall  be  obtained  from  the  appropriate  U.S. 
Army  or  U.S.  Air  Force  Command  through  the  Contracting  Officer's  representative. 
The  Contractor  should  notify  the  Contracting  Officer  during  the  prework 
conference  if  a  radiation  producing  device  will  be  utilized  on  a  DOD  Installation 
in  order  to  determine  the  permit  application  requirements ,  and  allow  a  lead  time 
of  45  days  for  obtaining  a  permit. 


INTERIM  CHANGE  TO  EM  385-1-1  -  SAFETY  AND  HEALTH  REQUIREMENTS  MANUAL 
1.  Page  21,  Section  07. A. 03,  replace  with  the  following: 

"07. A. 03  -  Protective  footwear,  such  as  rubber  boots,  protective  covers, 
ice  clamp-ons,  and  steel- toed  safety  boots,  shall  be  worn  by  all  persons  exposed 
to  hazards  to  the  feet  (including,  but  not  limited  to  impact,  puncture,  slipping, 
electrical,  or  chemical  hazards). 

a.  For  all  activities  in  which  Corps  or  contractor  personnel  or  official 
visitors  are  potentially  exposed  to  foot  hazards,  the  applicable  job/activity 
hazard  analysis,  accident  prevention  plan,  or  project  safety  plan  shall  include 
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an  analysis  of,  and  prescribe  specific  protective  measures  to  be  enforced  for, 
foot  hazards. 

b.  Footwear  providing  protection  against  impact  and  compressive  forces, 
conduction  hazards,  electrical  hazards,  and  sole  puncture  shall  meet  the 
applicable  requirements  of  ANSI  Z41.” 

2.  Page  143,  Section  18.C.05,  replace  with  the  following: 

"18.C.05  -  All  load  drums  on  loading-hoisting  equipment  shall  be  equipped 
with  at  least  one  positive  holding  device.  This  device  should  be  applied 
directly  to  the  motor  shaft  or  some  part  of  the  gear  train.  It  is  not  necessary 
that  the  positive  holding  device  utilize  shearing  of  metal  to  meet  this 
requirement .  Friction  surfaces  are  acceptable . " 

3.  Page  145,  add  Sections  18.C.24  and  18.C.25  which  will  read: 

*’18.C,24  -  During  personnel  handling  operations  load  and  boom  hoist  drum 
brakes,  swing  brakes,  and  locking  devices  such  as  pawls  or  dogs  shall  be  engaged 
when  the  occupied  platform  is  in  a  stationary  working  position. 

”18.C,25  -  During  personnel  handling  operations  the  load  hoist  drum  shall 
have  a  system  or  device  on  the  power  train  other  than  the  load  hoist  brake,  which 
regulates  the  lowering  rate  of  speed  of  the  hoist  mechanism  (controlled  load 
lowering).  Free  fall  is  prohibited." 

4.  Page  146,  Section  18.D.09,  replace  with  the  following: 

"18.D.09  -  All  telescopic  boom  cranes  engaged  in  standard  lift  operations 
(including  concrete  bucket)  should  be  equipped  with  a  two -block  warning 
feature(s),  a  two-block  damage  prevention  feature,  or  an  anti-two  block  device 
for  all  points  of  two-blocking  (i.e,,  jibs,  extension,  etc).  In  addition,  all 
new  telescopic  boom  cranes  shall  be  equipped  with  an  anti- two  block  device  or 
a  two -block  damage  prevention  feature  for  all  points  of  two -blocking.  Cranes 
that  are  used  exclusively  as  duty  cycle  machines  (clamshell,  dragline,  grapple, 
pile  driving  operations)  are  exempt  from  this  requirement  but  will  meet  the 
requirements  of  ANSI/ASME-B30 . 5-1982  (as  revised).  To  alleviate  difficulties 
associated  with  attaining  compliance,  an  implementation  time  period  until 
1  January  1991  is  granted.  In  all  cases  where  cranes  are  utilized  without  these 
safeguards  equivalent  protection  shall  be  established,  documented  and  approved 
by  the  designated  authority." 

5.  Page  146,  add  Sections  18. D. 10  and  18.D.11,  which  will  read: 

"18.D.10  -  All  lattice  boom  cranes  engaged  in  standard  lift  crane  operations 
(including  concrete  bucket)  shall  be  equipped  with  a  two -block  warning  feature 
which  functions  for  all  points  of  two -blocking.  Cranes  that  are  used  exclusively 
as  duty  cycle  machines  (clamshell,  dragline,  grapple,  pile  driving  operations) 
are  exempt  from  this  requirement  but  will  meet  the  requirements  of 
ANSI/ASME-B30 . 5-1982  (as  revised).  To  alleviate  difficulties  associated  with 
attaining  compliance,  an  implementation  time  period  until  1  January  1991  is 
granted.  In  all  cases  where  cranes  are  utilized  without  these  safeguards 
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equivalent  protection  shall  be  established  and  documented  and  then  approved  by 
the  designated  authority." 

''18.D.11  -  During  personnel  handling  operations  all  telescopic  and  lattice 
boom  cranes  shall  be  equipped  with  a  device  which  when  activated  disengages  all 
functions  whose  movement  can  cause  contact  between  the  load  block  or  overhaul 
ball  and  the  boom  tip  (anti-two  block  device),  or  a  system  shall  be  used  which 
deactivates  the  hoisting  action  before  damage  occurs  in  the  event  of  a  two- 
blocking  situation  (two-block  damage  prevention  feature).  The  device  or  system 
must  be  installed  for  all  points  of  two-blocking  (i.e.  jib  or  boom  points)  and 
in  the  case  of  the  anti -two  block  device  the  crane  must  be  equipped  with 
automatic  brakes  on  each  hoist  linej  hoist  lines  not  so  equipped  must  be  taken 
out  of  service  while  personnel  lifts  are  being  made." 
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INDEX 


1. 

GENERAL  REQUIREMENTS 

6. 

EXISTING  FACILITIES 

2. 

SUBMITTALS 

7. 

FILLING 

3. 

DUST  CONTROL 

8. 

DISPOSITION  OF  MATERIAL 

4. 

PROTECTION 

9. 

NOT  USED 

5. 

USE  OF  EXPLOSIVES 

1. 

GENERAL  REQUIREMENTS. 

The  work  includes 

demolition  or  removal  of 

construction  indicated  or  specified.  All  materials  resulting  from  demolition 
work,  except  as  indicated  or  specified  otherwise,  shall  become  the  property  of 
the  Contractor  and  shall  be  removed  from  the  limits  of  Government  property. 
Rubbish  and  debris  shall  be  removed  from  Government  property  daily  unless 
otherwise  directed  so  as  to  not  allow  accumulation  at  the  work  site.  Materials 
that  cannot  be  removed  daily  shall  be  stored  in  areas  specified  by  the 
Contracting  Officer. 


2.  SUBMITTALS.  In  accordance  with  SECTION:  SPECIAL  CLAUSES,  the  Contractor 
shall  submit  for  approval,  data  as  specified  herein  on  the  following: 

2.1.  CATEGORY  II. 


Procedures  for  accomplishment  of  salvage  and  demolition 
work  including  procedures  for: 

Safe  conduct  of  the  work 

Careful  removal  and  disposition  of  materials 
specified  to  be  salvaged 

Protection  of  property  which  is  to  remain  undisturbed 
Coordination  with  other  work  in  progress 
Timely  disconnection  of  utility  services 
Detailed  description  of  the  methods  and 
equipment  to  be  used  for  each  operation 
Sequence  of  operations 


3.  DUST  CONTROL.  The  amount  of  dust  resulting  from  demolition  shall  be 
controlled  to  prevent  the  spread  of  dust  to  avoid  creation  of  a  nuisance  in  the 
surrounding  area.  Use  of  water  will  not  be  permitted  when  it  will  result  in, 
or  create,  hazardous  or  objectionable  conditions  such  as  ice,  flooding,  and 
pollution. 


4.  PROTECTION. 

4.1.  PROTECTION  OF  EXISTING  WORK.  Before  beginning  any  cutting  or 
demolition  work,  the  Contractor  shall  carefully  survey  the  existing  work  and 
examine  the  drawings  and  specifications  to  determine  the  extent  of  the  work. 
The  Contractor  shall  take  all  necessary  precautions  to  ensure  against  damage  to 
existing  work  to  remain  in  place,  to  be  reused,  or  to  remain  the  property  of  the 
Government,  and  any  damage  to  such  work  shall  be  repaired  or  replaced  as  approved 
by  the  Contracting  Officer  at  no  additional  cost  to  the  Government.  The 
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Contractor  shall  carefully  coordinate  the  work  of  this  section  with  all  other 
work  and  construct  and  maintain  shoring,  bracing,  and  supports,  as  required. 
The  Contractor  shall  ensure  that  structural  elements  are  not  overloaded  and  be 
responsible  for  increasing  structural  supports  or  adding  new  supports  as  may  be 
required  as  a  result  of  any  cutting,  removal,  or  demolition  work  performed  under 
any  part  of  this  contract. 

4.2.  ENVIRONMENTAL  PROTECTION.  All  work  and  Contractor  operations  shall 
comply  with  the  requirements  of  SECTION :  ENVIRONMENTAL  PROTECTION . 

5.  USE  OF  EXPLOSIVES.  Use  of  explosives  will  not  be  permitted. 

6 .  EXISTING  FACILITIES . 

6.1.  STRUCTURES,  WALLS,  AND  PARTITIONS.  Existing  structures  indicated 

. . . . 

shall  be  removed,  -{to  gtadfi]  [to  top  of  foundation  yklla.]  fto  ■  ■-  fee.t  belot? 

'  ......... 

grade , J  All  interior  walls  other  than  retaining  walls  and.  partitions  shall  be 
removed  to  below  grade  or  to  top  of  concrete  .slab  on. ground.  Basement 

slabs  shall  be  broken  up  to  permit  drainage*  Sidewalks,  curbs,  gutters,  and 
street  light  bases  shall  be  remove d^s_^ho^_o^^he_dr^ings. 

6.2.  UTILITIES.  Existing  utilities  with  related  meters  and  equipment 
shall  be  disconnected  and  removed  as  indicated.  When  utility  lines  are 
encountered  that  are  not  indicated  on  the  drawings,  the  Contracting  Officer  shall 
be  notified. 

7.  FILLING.  Holes,  open'  and  other  hazardous  openings  shall  be 

iiiii  . ;;  Ill  . , . , . . 

filled  [in  accordance  with  SECTION:  . f  [as  follows:  ,,,  1  [as  indicated] 

8.  DISPOSITION  OF  MATERIAL. 

8.1.  TITLE  TO  MATERIALS.  Title  to  all  materials  and  equipment  to  be 
demolished,  excepting  Government  salvage  and  historical  items,  is  vested  in  the 
Contractor  upon  receipt  of  notice  to  proceed.  The  Government  will  not  be 
responsible  for  the  condition,  loss,  or  damage  to  such  property  after  notice  to 
proceed. 

8.2.  NOT  USED.  HaTERTAL  FOR  CONTRACTOR  SALVAGE,  Material  for  salvage 
'sb’all  be  stored  as  approved  by  the  Contracting.. Officer.  Salvage  materials  shall 
be  removed  from.  Government  property  before  completion  of  the  contract.  Material 
for""salvsge*"shall-"not..be™sold“oh-";the''--'.a^^^^ 

8.3.  UNSALVAGEABLE  MATERIALS.  Concrete,  masonry,  and  other  noncom¬ 
bustible  materials  other  than  concrete  permitted  to  remain  in  place,  shall  be 
disposed 

of  by  the  Contractor  [off  the  Government  premises]  [in  the  disposal  areas 
as  approved  by  the  Contracting  Officer.  After  disposal  is  completed, 
the  Contractor  shall  grade  the  disposal  area,  uniformly,  to  drain.  Combustible, 
materials  shall 

iiiii 

he  disposed  of  by  the  Contractor  [  in  the  sanitary  fill  area  located _ ] 

(off  the  Government  premises]  [by  burning]. 

.  8.4.  MATERIALS  FOR  GOVERNMENT  SALVAGE. 
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8.4.1.  Property  of  the  Government,  Salvaged  items  shall  be  removed 

in  a  manner  to  prevent  damage  or  to  the  ite^EiE$  from 

while  in  storage  or  during  shipment.  •  Containers  shall  be  properly 
iidehtlftod:  as-to  omteilt^V  Salvaged  items  shall  be  delivered  to  the  designated 

’ll  j  . ' . 1: 

£'6fjar-eibo^|;§|i  |iistorage  area|i  on  the  Government  premises . 

8.4.2.  Damaged  Items.  Items  damaged  during  removal  or  storage 
shall  be  repaired  or  replaced  to  match  existing. 

:|.$/5 .’  ASBESTOS,  It  has  beeji  detensttied.  th.at  friable  &%  ponfrli^le  asbestos 
containing  material  has  been  identified  in  areas  where  contract  work  is  to  be 
performed  and  exists  on  and  within  materials  or  equipment  to  be  removed  during 
this  project.  It  shall  be  the  responsibility  of  the  Gontractor  to  perform  the 
asbestos  removal  operations  in  accordance  with  the  requirements  set  forth  in 
SEGTIOH:  ASBESTOS  REEiOVAL  ABfD  DISBOSAL.  } 

9.  NOT  USED. 
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SECTION  02060 
WELL  ABANDONMENT 

INDEX 

1.  APPLICABLE  PUBLICATIONS 

2.  SCOPE 

3 .  QUALITY  CONTROL 

4 .  DOCUMENTATION 

5 .  SUBMITTALS 

6 .  MATERIALS 

1.  APPLICABLE  PUBLICATIONS.  The  following  publications  of  these  issues  listed 
below,  but  referred  to  thereafter  by  basic  designation  only,  form  a  part  of  this 
specification  to  the  extent  indicated  by  the  references  thereto. 

1.1.  American  Society  for  Testing  and  Materials  (ASTM)  Publications. 

C  150-86  Standard  Specification  for  Portland  Cement 

2.  SCOPE.  The  work  provided  for  herein  consists  of  furnishing  all  plant, 
labor,  fuels,  lubricants,  electric  energy,  materials  and  equipment,  and 
performing  all  operations  required  for  the  abandonment  of  wells  as  indicated  on 
the  drawings  and  as  specified  herein. 

3.  QUALITY  CONTROL.  The  Contractor  shall  establish  and  maintain  quality 
control  for  all  well  abandonments  to  assure  compliance  with  contract 
requirements.  The  Contractor  shall  maintain  records  of  his  quality  control  for 
well  abandonment,  including  but  not  limited  to  the  items  listed  in  paragraph: 
SUBMITTALS . 

4.  DOCUMENTATION.  For  each  well  abandonment,  the  documents  outlined  below 
shall  be  completed. 

4.1.  Well  Abandonment  Logs.  Well  abandonment  logs  shall  be  prepared  by 
a  qualified  geologist  or  hydrogeologist  present  on-site  during  all  well 
abandonment  activities .  Copies  of  the  logs  shall  be  submitted  as  a  Category  II 
(Approval)  within  5  working  days  after  completion  of  each  well  abandonment. 
Information  on  the  logs  shall  include,  but  not  be  limited  to  the  following: 

4.1.1.  Name  of  project  and  site. 

4.1.2.  Well  number 

4.1.3.  Location  (coordinates) 

4.1.4.  Name  of  driller  and  name  and  signature  of 
geologist/geohydrologist. 

4.1.5.  Type  of  drill  rig  and  name  of  drilling  firm. 

4.1.6.  Date(s)  when  abandonment  was  performed. 

4.1.7.  Well  Construction  History. 

4. 1.7.1.  Original  depth  of  well 

4. 1.7. 2.  Original  boring  depth(s) 

4. 1.7. 3.  Casing  depth (s) 

4. 1.7. 4.  Screen(s)  depth(s) 


7.  WELL  ABANDONMENT  SCHEDULING 

8.  WELLS  TO  BE  ABANDONED 

9.  GOVERNMENT  FURNISHED  DATA 

10.  WELL  ABANDONMENT  PROCEDURES 

11.  GROUT  PLACEMENT 
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4.1.8.  Abandonment  Drilling  Log. 

4. 1.8.1.  Depth  to  water  and  date  measured 

4. 1.8. 2.  Drilling  method 

4. 1.8. 3.  Depth  abandonment  boring  drilled. 

4. 1.8. 4.  Diameter  of  abandonment  boring. 

4.1.9.  Casing  Removal. 

4. 1.9.1.  Footage  drilled  and/or  pulled. 

4.1.10.  Grouting  Record . 

4.1.10.1.  Method  of  grouting. 

4.1.10.2.  Depth  of  tremie  pipe  placement ( s) . 

4.1.10.3.  Top  and  bottom  elevations  of  grout. 

4.1.10.4.  Grout  mixture  (include  water). 

4.1.10.5.  Grout  weight  per  gallon. 

4.1.11.  Remarks . 

4.2.  Well  Abandonment  Diagrams.  A  well  abandonment  diagram  shall  be 
completed  for  each  well  abandonment.  The  scale  of  the  diagram  shall  be  1-inch 
equals  1-foot.  The  diagram  shall  be  prepared  by  the  geologist/hydrogeologist 
present  during  well  abandonment  operations.  Submission  of  the  diagram  shall  be 
a  Category  II  (Approval)  submittal  within  5  working  days  of  the  completion  of 
each  well  abandonment.  The  well  will  not  be  accepted  by  the  Contracting 
Officer's  Representative  before  the  geologic  logs  and  installation  diagrams  are 
received.  The  diagram  shall  illustrate  the  as-built  condition  of  the  abandonment 
and  include,  but  not  be  limited  to,  the  following  items: 

4.2.1.  Name  of  the  project  and  site. 

4.2.2.  Well  identification  ntunber  and  location  (coordinates). 

4.2.3.  Name  of  driller  and  name  and  signature  of  hydrogeologist 
preparing  diagram. 

4.2.4.  Date ( s )  of  well  abandonment . 

4.2.5.  Original  well  construction. 

4. 2. 5.1.  Description  of  material  from  which  the  well  is 
constructed  including  casing  and  screen  material,  diameter  and  schedule  of  casing 
and  screen,  and  joint  type  (threaded,  coupled,  etc.). 

4. 2. 5. 2.  Total  depth  of  well. 

4 . 2 . 5 . 3 .  Nominal  hole  diameter . 

4. 2. 5. 4.  Depth  to  top  and  bottom  of  screen,  filter  pack, 
and  any  tailpipe  installed  in  the  well. 

4. 2. 5. 5.  Depth  to  top  and  bottom  of  any  seals  installed 
in  the  well  boring  (grout  or  bentonite) . 

4. 2. 5. 6.  Type  of  cement  and  bentonite  used,  mix  ratios 
of  grout,  and  quantities  used. 

4. 2. 5. 7.  Elevations  of  key  features  of  the  well,  such  as 
top  of  well  casing,  top  and  bottom  of  protective  casing,  ground  surface,  bottom 
of  borehole,  top  and  bottom  of  well  screen,  top  and  bottom  of  filter  pack,  and 
top  and  bottom  of  seal(s) . 

4. 2. 5. 8.  Other  pertinent  construction  details,  such  as 
gradation  and  depth  of  filter  pack,  quantities  of  filter  pack  installed,  slot 
size  and  percent  open  area  of  screen,  and  manufacturer  of  screen. 

4. 2. 5. 9.  A  brief  stratigraphic  log  showing  major  changes 
in  lithology  and  depths  to  those  changes . 

4.2.6.  Well  abandonment  data. 

4. 2. 6.1.  Date(s)  of  abandonment  operations. 
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4. 2. 6. 2.  Depth  to  water  and  date  measured. 

4. 2. 6. 3.  Diameter  of  abandonment  boring. 

4. 2. 6. 4.  Depth  of  abandonment  boring. 

4. 2. 6. 5.  Casing  removal, 

4. 2. 6. 6.  Method  of  grouting. 

4. 2. 6. 7.  Top  and  bottom  elevations  of  grout. 

4 . 2 . 6 . 8 .  Grout  mixture  ( include  water) . 

4. 2. 6. 9.  Grout  weight  per  gallon. 

4.3.  Field  Notebook.  A  field  notebook  shall  be  kept  by  the 
geologist/hydrogeologist  present  during  well  abandonment  operations .  Information 
recorded  in  the  book  shall  include,  but  not  be  limited  to  the  following: 

4.3.1.  Identification  number  and  location  of  well. 

4.3.2.  To  the  extent  known  or  measurable,  boring  depth  and 
diameter;  surface  and  well  casing  interval,  diameter  and  materials;  screen 
interval,  diameter  and  materials;  seal  interval  and  materials. 

4.3.3.  Description  of  abandoned  well  including  boring  diameter  and 
depth;  grout  intervals. 

4.3.4.  Description  of  well  abandonment  methods. 

4.3.5.  Significant  observations  made  during  abandonment. 

4.3.6.  Record  of  materials  used  during  abandonment  operations. 

4.3.7.  Geologic  and  mechanical  problems  encountered  during  well 

abandonment . 

4.3.8.  Weather  conditions. 

4.3.9.  Personnel  present  and  visitors  to  the  site. 

4.3.10.  Other  information. 

4.3.11.  Daily  start  up  and  completion  times. 

4.3.12.  Date  and  sign-off  by  geologist/geohydrologist. 

5.  SUBMITTALS.  In  accordance  with  Section:  Special  Provisions,  the  Contractor 
shall  submit  the  following  items . 

5.1.  Category  I. 

5.1.1.  Well  Abandonment  Plan.  A  plan  describing  methods  and 

procedures  to  be  used  for  well  abandonment  shall  be  submitted.  The  plan  must 

be  prepared  by,  or  approved  and  signed  by  a  geologist/hydrogeologist  before 
submittal.  The  plan  shall  include,  but  not  be  limited  to  the  following: 

5. 1.1.1.  Description  of  well  abandonment  procedures 
including  drilling  and  placement  of  grout. 

5. 1.1. 2.  Description  of  drilling  equipment. 

5. 1.1.3.  Description  of  well  abandonment  material, 

5. 1.1. 4.  Description  of  quality  control  procedures 
including  depth  measurements,  placement  of  grout.  Also  include  example  forms 
for  well  abandonment  logs  and  diagrams . 

5.2.  Category  II  (Approval). 

5.2.1.  Well  abandonment  logs. 

5.2.2.  Well  abandonment  diagrams. 

5.2.3.  Field  notebook. 

6 .  MATERIALS . 

6.1.  Grout.  Grout  for  well  abandonment  shall  consist  of  a  mixture  of  94 
pounds  of  Type  II  portland  cement,  3  pounds  of  powdered  bentonite  and  a  maximum 
8  gallons  of  water.  Cement  shall  meet  the  requirements  of  ASTM  C  150-86. 
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7.  WELL  ABANDONMENT  SCHEDULING.  Well  abandonment  operations  must  be  completed 
before  construction  of  the  work  platform  for  the  bentonite  slurry  trench  for  the 
lime  settling  basins  and  before  preparations  are  made  for  the  sheet  pile  wall 
for  the  M-1  settling  basins. 

8.  WELLS  TO  BE  ABANDONED.  Wells  to  be  abandoned  are  constructed  of  either  2- 
inch  or  4-inch  diameter,  schedule  40  PVC  casing  and  well  screen.  All  well 
casings  have  been  grouted  with  neat  cement  grout.  The  locations  are  shown  in 
the  drawings .  The  following  are  pertinent  data  concerning  the  wells  to  be 
abandoned . 


WELL 

NO. 

APPROXIMATE 

DEPTH  OF  WELL  ^FT) 

INSIDE 

DIAMETER  QN") 

OVERBURDEN 

WELL 

DENVER  FORMATION 
BEDROCK  WELL 

36055A 

24 

2 

Yes 

No 

36055B 

? 

2 

? 

9 

36058 

24 

2 

Yes 

No 

36059 

85 

2 

No 

Yes 

36076 

30 

2 

Yes 

No 

36167 

17 

4 

Yes 

No 

36194 

24 

4 

Yes 

No 

01503 

20 

4 

Yes 

No 

01504 

19 

4 

Yes 

No 

9.  GOVERNMENT  FURNISHED  DATA.  Well  logs  and/or  well  installation  diagrams  will 
be  furnished  to  the  Contractor  for  the  above  wells.  These  data  shall  be  used 
by  the  Contractor  to  complete  the  requirements  of  Sections :  Well  Abandonment  Logs 
and  Well  Abandonment  Diagrams . 

10.  WELL  ABANDONMENT  PROCEDURES. 

10.1.  Water  Levels.  Water  levels  shall  be  measured  in  each  well  prior  to 
abandonment  operations . 

10.2.  Concrete  Pad  and  Protective  Casings.  Well  36167  has  an  8- inch 
diameter  protective  surface  casing  and  well  36194  has  a  6 -inch  square  protective 
surface  casing  and  concrete  pad  approximately  3'x3'x6"  around  the  casing.  Each 
protective  surface  casing  extends  no  more  than  3-feet  below  ground  surface  and 
they  are  cemented  in  place.  These  protective  surface  casings  shall  be  pulled 
from  the  ground  and  turned  over  to  the  Rocky  Mountain  Arsenal  for  disposal.  The 
concrete  pad  at  well  36194  shall  be  broken  and  disposed  of  in  an  area  designated 
by  the  Contracting  Officer's  Representative.  This  area  shall  be  within  the 
working  area  of  the  lime  settling  basins. 

10.3.  PVC  Well  Casing  Stickups.  The  2-inch  and  4-inch  PVC  well  casings 
protruding  above  the  ground  surface  shall  be  cut  off  flush  with  the  ground 
surface . 

10.4.  Drilling  Method.  The  2-inch  and  4-inch  PVC  well  casings  and  grout 
shall  be  drilled  out  by  the  hollow  stem  auger  method.  The  outside  diameter  of 
the  augers  shall  be  at  least  10-inches.  The  bit  attached  to  the  center  plug 
shall  be  sized  so  as  to  serve  as  a  pilot  within  the  PVC  well  casings.  The  PVC 
well  casings  and  screens  shall  be  completely  drilled  out  to  the  bottom  of  each 
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well.  The  hollow  stem  auger  shall  remain  in  place  at  the  bottom  of  the  well 
until  grouting  operations  have  begun. 

10.5.  Decontamination.  The  drill  rig,  drill  rods,  augers,  and  all  other 
associated  equipment  shall  be  cleaned  with  high-pressure  steam  prior  to  drilling 
at  each  location.  Decontamination  shall  be  performed  at  the  decontamination 
station. 

10.6.  Drill  Cuttings.  Drill  cuttings  produced  during  drilling  operations 
will  be  considered  contaminated.  Cuttings  will  be  disposed  of  in  an  area  within 
the  lime  settling  basins  designated  by  the  Contracting  Officer's  Representative. 

10.7.  Water  Source.  Water  for  grout  and  other  operations  shall  be  obtained 
from  the  same  source  as  that  specified  for  monitor  wells . 

11.  GROUT  PLACEMENT.  The  grout  shall  be  placed  by  tremie  pipe,  submerged  in 
the  grout  at  all  times.  The  tremie  pipe  may  be  raised  as  the  grout  is  placed 
as  long  as  the  discharge  end  remains  submerged  in  the  grout.  The  tremie  pipe 
shall  be  constructed  so  as  to  direct  the  flow  of  grout  to  the  sides  rather  than 
downward.  The  hollow  stem  auger  shall  be  withdrawn  from  the  bottom  of  the  well 
as  the  grout  is  placed.  The  grout  shall  be  placed  from  the  bottom  to  the  top 
of  the  hole  in  one  continuous  operation. 
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ZERO  ACCIDENTS 
SECTION  02150 

HANDLING  AND  DISPOSAL  OF  CONTAMINATED  MATERIALS 

INDEX 


1.  GENERAL. 

2.  DEFINITION. 

3 .  SUBMITTALS . 

4.  HANDLING  OF  CONTAMINATED 
MATERIALS . 

1.  GENERAL.  This  section  covers  the  Contractor's  requirements  for  materials, 

equipment,  and  personnel  associated  with  the  handling  and  disposal  of 
contaminated  materials  generated  by  construction  activities .  All  activities 
conducted  under  this  section  shall  be  in  accordance  with  SECTION:  SAFETY, 

HEALTH,  AND  EMERGENCY  RESPONSE,  and  the  Contractor's  approved  Site  Safety  and 
Health  Plan  (SSHP) . 

2.  DEFINITION.  For  this  project,  contaminated  materials  are  identified  as 
any  soils,  solid  waste  materials,  debris,  liquid,  sludge,  or  any  other 
substance  which  meets  any  of  the  following  requirements. 

2.1.  The  material  exhibits  concentrations  of  any  of  the  component 
chemicals  from  EPA's  Target  Compound  List  in  excess  of  established  background 
levels  for  the  area. 

2.2.  The  material  exhibits  any  reading  above  background  levels  when 
monitored  with  a  direct  reading  total  organics  analyzing  instrxjment. 

2.3.  The  material  exhibits  gross  surface  contamination. 

2.4.  All  materials  excavated  within  the  exclusion  zones  as  indicated  on 
the  drawings . 


3 .  SUBMITTALS . 

3.1.  CATEGORY  I . 

3.1.1.  The  Contractor  shall  submit  for  approval  a  written  Materials 
Handling  Plan.  The  Materials  Handling  Plan  shall  address,  at  a  minimum: 

3. 1.1.1.  Methods  proposed  for  excavating  contaminated 
material,  including  all  methods  for  conducting  Geophysical  survey  involving 
Unexploded  Ordinance  (UXO)  detection  techniques . 

3. 1.1. 2.  Methods  proposed  for  removal,  loading,  and 
handling  of  contaminated  materials.. 

3. 1.1. 3.  Storage  provisions  for  contaminated  materials. 

3. 1.1. 4.  Security  provisions  for  contaminated  materials 

storage . 


3. 1.1. 5. 

marking  containers). 

3. 1.1. 6. 

3. 1.1. 7. 


Waste  identification  methods  (e.g.,  labeling. 

Location  of  waste  staging  and  storage  areas . 
Location  of  onsite  waste  disposal  areas. 
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3. 1.1. 8.  Provisions  for  minimizing  offsite  contamination 
associated  with  temporary  storage  of  contaminated  materials  onsite. 

3. 1.1. 9.  Special  safety  precautions. 

3.1.1.10.  Dust  Control  Measures. 

The  Materials  Handling  Plan  shall  be  developed  in  strict  adherence 
with  other  Contractor  generated  plans  (e.g.,  SSHP,  CQCP,  Spill  Control  Plan) 
and  with  all  relevant  and  appropriate  Federal,  State,  and  local  regulations 
associated  with  contaminated  materials  handling  and  disposal.  The  Materials 
Handling  Plan  shall  be  submitted  to  the  Contracting  Officer  concurrently  with 
the  Site  Safety  and  Health  Plan  (SSHP) .  Sections  of  the  Materials  Handling  Plan 
may  refer  directly  to  the  SSHP. 

4.  HANDLING  OF  CONTAMINATED  MATERIALS. 

4.1.  PREVIOUSLY  IDENTIFIED  CONTAMINATED  AREAS.  Rocky  Mountain  Arsenal 
has  been  the  site  for  Army  and  Army  Lessee  operations  that  included: 
manufacturing  of  toxic  and  hazardous  chemicals,  military  weapons  testing,  and 
waste  disposal.  Any  past  operation  at  Rocky  Mountain  Arsenal  does  not  preclude 
the  possibility  that  some  Unexploded  Ordinance  (UXO)  or  Army  Chemical  Agent  may 
exist  in  the  Lime  and  M-1  Settling  Basin  Area.  If  these  items  are  encountered 
during  any  excavation,  the  Contractor  shall  mark  the  location,  immediately  stop 
operations  in  the  affected  area,  and  notify  the  Conracting  Officer  or  his 
representative.  The  Contractor  shall  excavate  all  waste  and  soil  as  designated 
in  the  exclusion  zones  shown  on  the  drawings.  All  soils  excavated  inside  the 
exclusion  zones  are  considered  contaminated. 

4.2.  SLUEIRY  WALL  AND  GROUND -WATER  EXTRACTION  TRENCH  INSTALLATION.  The 
Contractor  is  expected  to  encounter  contamination  within  the  materials  excavated 
from  the  slurry  wall  trench  and  the  ground-water  extraction  trench  alignment. 
The  Contractor  shall  maintain  a  contaminated  materials  staging  area  within  which 
all  material  excavated  from  the  slurry  trench  alignment,  and  not  used  for  slurry 
trench  backfill  materials,  shall  be  deposited. 

4.2.1.  Provision  for  Reclassification  of  Contaminated  Material.  The 
Contractor  shall  have  the  option  to  request  that  material  excavated  from  the 
slurry  trench  alignment  as  identified  on  the  contract  drawings  be  usable  as 
slurry  trench  backfill  material.  The  Contracting  Officer  will  be  responsible 
for  determining  if  material  will  be  allowed  to  be  used  as  slurry  trench  backfill . 
In  order  to  be  determined  to  be  usable,  the  material  must: 

a.  Be  natural  in  situ  soil. 

b.  Exhibit  no  signs  of  visual  contamination. 

c.  Meet  with  approval  of  the  slurry  wall  inspector  that 
it  appears  to  be  of  a  suitable  soil  classification  for  use  as  backfill  material 
(e.g.,  ML,  CL). 

4.3.  OTHER  SITE  ACTIVITIES.  Contaminated  materials  may  also  be 
encountered  in  other  site  activities.  Specifically,  contaminated  materials' are 
expected  to  be  encountered  during: 

a.  Preliminary  site  grading. 

b.  Storm  Drain  Installation. 

c.  Removal  of  onsite  debris. 

d.  Monitoring  well  and  piezometer  installation. 

e.  Lift  Station  installation. 

f.  Use  of  decontamination  facilities. 

g.  Utility  relocations  or  removals. 


y 


v 


V 
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This  list  is  not  complete.  It  is  possible  that  contaminated  materials  may¬ 
be  encountered  in  any  activity  associated  with  this  project.  These  activities 

exhibit  the  greatest  likelihood  of  encountering  contaminated  materials. 

4.3.1.  Soils  and  Solid  Waste  Handling.  All  contaminated  soils  and 
solid  wastes  shall  be  collected  and  stored  in  the  contaminated  materials  staging 
area  for  eventual  disposal  within  slurry  wall  isolation  cell  and  under  the 
vegetative  cover. 

4.3.2.  Liquid  Waste  Handling.  Liquid  wastes  are  expected  to  be 
generated  during  installation  of  monitoring  wells  and  piezometers.  All 

potentially  contaminated  liquid  associated  with  installation  and  development  of 
wells  onsite  shall  be  containerized  and  transferred  to  RMA  for  disposal.  Liquid 
wastes  are  also  expected  to  be  generated  during  use  of  decontamination 

facilities . 

5.  STORAGE  OF  CONTAMINATED  MATERIALS.  Shall  be  in  accordance  with  all 
appropriate  provisions  of  RCRA  regarding  storage  of  contaminated  materials,  and 
shall  be  in  accordance  with  all  other  appropriate  and  relevant  Federal,  State, 
and  local  regulations  pertaining  to  storage  of  contaminated  materials.  In 
addition,  provisions  shall  be  made  to  ensure  that  offsite  migration  of 
contamination  from  storage  areas  is  prevented. 

6.  DISPOSAL  OF  CONTAMINATED  MATERIALS.  . 

6.1.  ONSITE  DISPOSAL.  Wastes  that  have  been  excavated  prior  to  placement 

of  the  vegetative  cover,  and  all  contaminated  materials  are  to  be  disposed  of 

onsite  and  contained  within  the  slurry  wall  containment  cell  and  under  the 

vegetative  cover.  The  location  of  waste  disposal  on  the  site  shall  be  proposed 
by  the  Contractor  as  part  of  the  Contractor's  Materials  Handling  Plan. 

6.2.  INCIDENTAL  WASTE  DISPOSAL. 

6.3.1.  Waste  materials  generated  by  construction  activities 

resulting  outside  the  Exclusion  Zone  and  Contamination  Reduction  Zone  shall  be 
considered  as  uncontaminated  solid  wastes  to  be  disposed  of  offsite.  The 
following  list  includes  typical  waste  streams  which  shall  be  disposed  of  offsite: 

a.  Office  waste. 

b.  Lunch  room  waste. 

c.  Concrete  formwork. 

d.  Material  and  equipment  packing. 

e.  Crates. 

f.  Steel  scrap. 

g.  Containers. 

h.  Wasted  concrete. 

Any  materials  taken  offsite  shall  be  handled  as  per  applicable  RCRA 
regulations . 

6.2.2.  Waste  materials  generated  by  construction  activities 

resulting  within  the  Exclusion  Zone  and  Contamination  Reduction  Zone  shall  be 
considered  as  contaminated  solid  wastes  and  shall  be  disposed  of  in  accordance 
with  paragraphs  6.1. 

7.  MEASUREMENT  AND  PAYMENT.  Measurement  and  payment  for  the  excavation,  and 
handling  of  contaminated  materials  will  be  at  the  contract  unit  price  per  cubic 
yard  of  material.  No  separate  measurement  or  payment  will  be  made  for  the 
excavation  and  handling  of  the  contaminated  material  from  the  slurry  trench  and 
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ground-water  extraction  trench  excavations.  Payment  for  these'  items  will  be 
included  in  the  unit  price  for  the  slurry  wall  and  ground-water  extraction 
trench,  and  utility  excavations.  SECTION  2210  -  GRADING,  addresses  the  method 
of  payment  for  the  excavation,  stockpiling,  and  placement  of  the  vegetative  cover 
and  other  fill  operations . 
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1.  APPLICABLE  PUBLICATIONS 

2 .  GENERAL 
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12 .  BACKFILL  ADJACENT  TO  STRUCTURES 

13 .  PREPARATION  OF  LIME  BASINS  FOR 

FILL 

14 .  FILL 


15 .  COMPACTION 

16.  TOP  SOIL  PLACEMENT 

17.  FINISHED  EXCAVATION,  FILLS  AND 

EMBANKMENTS 

18.  SUBGADE  AND  EMBANKMENT 
PROTECTION 

19.  MEASUREMENT  AND  PAYMENT 


1.  APPLICABLE  PUBLICATIONS.  The  publications  listed  below  form  a  part  of  this 
specification  to  the  extent  referenced.  The  publications  are  referred  to  in  the 
text  by  the  basic  designation  only. 


1.1.  AMERICAN  SOCIETY  FOR  TESTING  AND  MATERIALS  (ASTM)  STANDARDS. 

D  422-72  Particle -Size  Analysis  of  Soils. 

D  698-78  Moisture -Density  Relations  of  Soils  and  Soil- 

Aggregate  Mixtures  Using  5.5-lb  (2.49-kg)  Rammer 
and  12 -in  (305 -mm)  Drop. 

D  1556-82  Density  of  Soil  in  Place  by  the  Sand-Cone  Method. 

2.^157^7^  Moisture^D^git^^elgtions_^f_Soilg_an^_So^^_ 

_AggregareJlijcturesJ[Jsirig_l£2lb^__(^Lij^!:ijS£}-^jjI!!!!££ 

and  18- in.  (457-mm)  Drop 

D  2487-85  Classification  of  Soils  for  Engineering  Purposes. 

D  2922-81  Density  of  Soil  and  Soil -Aggregate  in  Place  by 

Nuclear  Methods  (Shallow  Depth) . 

D  3017-88  Water  Content  of  Soil  and  Rock  in  Place  by 

Nuclear  Methods  (Shallow  Depth) . 

D  4318-84  Liquid  Limit,  Plastic  Limit,  and  Plasticity  Index 

of  Soils  2.  2. 

2.  GENERAL.  The  work  under  this  section  shall  consist  of  any  earthwork 
necessary  to  construct  site  structures  in  accordance  with  the  lines,  grades,  and 
dimensions  shown  in  the  Drawings. 


3.  NOT  USED. 

4.  SUBMITTALS.  In  accordance  with  SECTION:  SPECIAL  CLAUSES,  the  Contractor 
shall  submit  data  for  the  following  items  required  by  this  section. 

4.1.  CATEGORY  I.  None. 
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4.2.  CATEGORY  II.  For  information  only. 

4.2.1.  Optimum  Moisture  -  Density  Curves. 

4.2.2.  Field  Compaction  Test  Results. 

4.2.3.  Atterberg  Limit  Test  Results 

4.2.4.  Grain  Size  Determinations 

5 .  DEFINITIONS . 

5.1.  SUITABLE  SOIL  MATERIALS  include  materials  that  are  free  of  debris, 
organic  or  frozen  materials  and  stones  having  a  maximum  dimension  of  4  inches 
in  the  upper  6  inches  of  fill  or  6  inches  in  the  remainder  of  soil  fill. 
Suitable  soil  materials  shall  not  be  classified  as  OL,  OH,  or  PT  using  the 
Unified  Soil  Classification  System  (ASTM  D-2487).  Free  liquids,  as  determined 
from  USEPA  Method  9050,  "Paint  Filter  Liquids  Test,"  shall  not  be  present  in 
suitable  soil  materials. 

5.2.  UNSUITABLE  SOIL  MATERIALS  include  soil  that  is  determined  by  the 
Contracting  Officer  as  unsatisfactory  for  providing  a  stable  slope,  fill,  or 
subgrade.  An  otherwise  suitable  soil  which  is  unsuitable  due  to  excess  moisture 
content  will  not  be  classified  as  unsuitable  soil  material  unless  it  cannot  be 
dried  by  manipulation,  aeration,  or  blending  with  other  materials  satisfactorily 
as  determined  by  the  Contracting  Officer. 

5.3.  SUITABLE  NON-SOIL  MATERIALS  for  fill  in  landfill  areas  include 
materials  that  directly  result  from  trench  and  waste  excavation  operations, 
clearing  and  grubbing  activities ,  and  demolition  activities  within  the  landfill 
area.  These  materials  include  but  are  not  limited  to  waste,  stumps,  cut  trees, 
brush ,  and  rock . 

5.4.  CLAY  is  defined  as  material  classified  in  ASTM  2487  as  CL,  CH,  SC 
and  shall  be  free  of  roots,  debris,  and  stones  having  a  maximimum  dimension  of 
2  inches  in  any  direction.  The  Plasticity  Index  (PI)  as  determined  by  ASTM  D 
4318  shall  not  be  less  than  15 . 

5.5.  RANDOM  FILL  is  defined  as  suitable  soil  materials  free  of  debris 
obtained  from  the  Random  Fill  Borrow  Source  indicated  on  the  drawings. 

5.6.  TOPSOIL  is  defined  as  acceptable  random  fill  material  from  the 
Random  Fill  Borrow  Source  that  is  free  from  lumps,  stones,  or  debris  larger  than 
2  inches  for  field  seeded  areas . 

5.7.  DEGREE  OF  COMPACTION  is  a  perc_enta^e_of_thej[na2yjmM-density_obtaijied 
by  the  test  procedure  presented  in  ASTM  D  1557.  Method  D  abbreviated  below  as 
a  percent  of  laboratory  maximum  density. 

5.8.  snRgTTRP^AnKJPATA :  Condensed  subsurface  soil  boring  logs  are  shown 
on  the  drawings.  The  subsoil  investigation  report,  full  logs,  and  samples  of 
materials  taken  from  subsurface  investigations  may  be  examined  at  . the__0maha 
District  Office.  These  data  repr_eseiit_the_best_subsur^ace_Jjiformation_availabl^ 
however,  variations  may  exist  in  the  subsurface  between  boring  locations. 

6.  EXCAVATION.  Excavation  of  every  description,  regardless  of  material 
encountered,  within  the  grading  limits  of  the  project  shall  be  performed  to  the 
lines  and  grades  indicated.  Excavation  material  shall  be  transported  to  and 
placed  in  fill  areas  within  the  limits  of  work.  All  unsuitable  soil  fill 
material  which  is  disturbed  by  the  Contractor's  operations  or  softened  due  to 
exposure  to  the  elements  and  water  shall  be  disposed  of  in  areas  approved  for 
surplus  material  storage  by  the  Contracting  Officer.  During  construction, 
excavation  and  filling  shall  be  performed  in  a  manner  and  sequence  that  will 
utilize  all  suitable  non- soil  material  and  suitable  contaminated  soil  prior  to 
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utilizing  suitable  soil  material  and  will  provide  drainage  .  at  all  times. 
Material  required  for  fills  in  excess  of  that  produced  by  excavation  within  the 
grading  limits  shall  be  obtained  from  off-site  borrow  areas. 

7.  UTILIZATION  OF  EXCAVATED  MATERIALS.  Suitable  soil  material  removed  from 
required  excavation  shall  be  utilized  in  the  formation  of  embankments ,  subgrades , 
shoulders,  slopes,  bedding,  backfill  for  culverts  and  other  structures,  and  for 
other  purposes  as  directed.  No  excavated  material  shall  be  wasted  without  the 
authorization  of  the  Contracting  Officer.  Material  authorized  to  be  wasted  shall 
be  disposed  of  as  directed  and  in  such  a  manner  as  not  to  obstruct  the  flow 
characteristics  of  any  stream  or  to  impair  the  efficiency  or  appearance  of  any 
structure.  No  excavated  material  shall  be  deposited  at  any  time  in  a  manner  that 
may  in  any  other  way  be  determined  to  harm  the  completed  work. 

8.  SELECTION  OF  BORROW  MATERIAL.  Two  borrow  sources,  one  for  clay  materials, 
and  one  for  random  fill  materials,  are  indicated  on  the  drawings.  Borrow 
materials  from  the  clay  borrow  area  may  not  be  obtained  during  the  period  from 
1  November  to  1  April,  as  it  is  located  in  the  Bald  Eagle  Management  Area.  Clay 
borrow  materials  may  be  stockpiled  at  the  project  site,  if  necessary,  to  comply 
with  the  excavation  time  restriction.  Any  offsite  borrow  materials,  if  used  by 
the  Contractor,  shall  be  selected  to  meet  requirements  and  conditions  of  the 
particular  fill  for  which  it  is  to  be  used.  Borrow  materials  shall  be  clean, 
uncontaminated  material  when  obtained  from  off -site  borrow  areas.  The  source 
of  offsite  borrow  material  shall  be  the  Contractor's  responsibility.  Unless 
otherwise  provided  in  the  contract,  the  Contractor  shall  obtain  from  the  owners 
the  right  to  procure  material,  shall  pay  all  royalties  and  other  charges 
involved,  and  shall  bear  all  the  expense  of  developing  the  sources,  including 
rights-of-way  for  hauling. 

9.  OPENING  AND  DRAINAGE  OF  BORROW  AREAS.  Necessary  clearing,  grubbing, 
disposal  of  debris,  and  satifactory  drainage  of  borrow  areas  shall  be  considered 
incidental  operations  to  the  borrow  excavation  and  shall  be  performed  by  the 
Contractor  at  no  additional  cost  to  the  Government.  Except  as  otherwise 
permitted,  borrow  areas  shall  be  excavated  in  a  manner  that  will  afford  adequate 
drainage.  Overburden  and  other  spoil  material  shall  be  disposed  of  or  used  for 
special  purposes,  as  approved.  Borrow  areas  shall  be  neatly  trimmed  and  left 
in  such  shape  as  will  provide  a  neat  appearance  subject  to  approval  of  the 
Contracting  Officer. 

10.  EXCAVATION  OF  DITCHES.  Ditches  shall  be  cut  to  the  cross  sections  and 
grades  indicated.  All  roots,  stumps,  rock,  and  foreign  matter  in  the  sides  and 
bottom  of  ditches  shall  be  trinuned  and  dressed  or  removed  to  conform  to  the 
slope,  grade,  and  shape  of  the  section  indicated.  Ditch  slopes  shall  be 
constructed  to  a  tolerance  of  ±  0.2  feet.  All  ditches  excavated  under  this 
section  shall  be  maintained  until  final  acceptance  of  the  work.  Satisfactory 
soil  material  excavated  from  ditches  shall  be  placed  in  fill  areas . 
Unsatisfactory  excavated  soil  material  shall  be  disposed  of  in  accordance  with 
directions  given  by  the  Contracting  Officer. 

11.  PROTECTION  OF  EXISTING  SERVICE  LINES  AND  UTILITY  STRUCTURES.  Existing 
utility  lines,  the  locations  of  which  are  made  known  to  the  Contractor  prior  to 
excavation,  that  are  to  be  retained  as  well  as  utility  lines  constructed  during 
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construction  operations,  shall  be  protected  from  damage  during  -  excavation  and 
backfilling,  and  if  damaged,  shall  be  repaired  by  the  Contractor  at  his  expense. 
In  the  event  that  the  Contractor  damages  any  existing  utility  lines,  the 
locations  of  which  are  not  made  known  to  the  Contractor,  report  thereof  shall 
be  made  immediately  to  the  Contracting  Officer.  If  determined  that  repairs  are 
to  be  made  by  the  Contractor,  such  repairs  shall  be  made  in  accordance  with  the 
clause  "Changes"  of  the  CONTRACT  CLAUSES. 

12.  BACKFILL  ADJACENT  TO  STRUCTURES.  Backfill  adjacent  to  structures  shall  be 
placed  and  compacted  uniformly  in  such  manner  as  to  prevent  wedging  action  or 
eccentric  loading  upon  or  against  the  structures.  Slopes  bounding  or  within 
areas  to  be  backfilled  shall  be  stepped  or  serrated  to  prevent  sliding  of  the 
fill.  During  backfilling  operations  and  in  the  formation  of  embankments, 
equipment  that  will  overload  structures  in  passing  over  and  compacting  these 
fills  shall  not  be  used. 

13.  PREPARATION  OF  LIME  SETTLING  BASINS  FOR  FILL.  Prior  to  filling  in  the  Lime 
Settling  Basins,  the  surface  water  in  the  ponds  shall  be  removed  as  approved  by 
the  Contracting  Officer.  After  the  water  has  been  removed,  the  Contractor  shall 
place  random  fill  material  in  the  drained  Lime  Settling  Basins  up  to  elevation 
5248.0  m.s.l.  The  fill  material  shall  be  compacted  as  specified.  After  random 
fill  has  been  placed  to  elevation  5248.0  m.s.l.  ,  contaminated  soils  and  materials 
may  be  placed  to  the  lines  and  grades  shown  on  the  drawings. 

14.  FILL.  Fills  and  embankments  herein  designated  as  fills  shall  be  constructed 
at  the  locations  and  the  lines  and  grades  indicated  on  the  Drawings.  The 
completed  fill  shall  correspond  to  the  shape  of  the  typical  sections  shown  on 
the  drawings  and  shall  meet  the  requirements  of  the  particular  case.  Suitable 
soil  material  from  excavations  and  off- site  borrow  areas  shall  be  used  in  forming 
the  remainder  of  fill  material.  Suitable  contaminated  soil  shall  be  used  as 
described  in  Paragraph:  UTILIZATION  OF  EXCAVATED  MATERIALS.  Where  otherwise 
suitable  soil  or  suitable  contaminated  soil  material  is  too  wet,  it  shall  be 
aerated  or  dried  to  provide  the  moisture  content  specified  for  compaction.  No 
frozen  material  will  be  permitted  in  the  fill.  The  materials  used  for  fill 
shall  be  placed  in  successive  horizontal  layers  of  8  to  12  inches  in  loose  depth 
for  the  full  width  of  the  cross  section  and  shall  be  compacted  as  specified. 

15.  COMPACTION.  Compaction  shall  be  accomplished  by  means  specified  and  to  the 
following  densities  for  various  parts  of  the  work.  Deficiencies  in  construction 
shall  be  corrected  by  the  Contractor  at  no  additional  cost  to  the  Government. 

15.1.  LIME  SETTLING  BASIN  FILL  AREAS.  Fill  materials  placed  inside  the 
slurry  wall  containment  cell  and  under  the  vegetative  cover  shall  be  compacted 
in  12  inch  lifts  at  a  moisture  content  as  required  to  facilitate  compaction  of 
at  least  90  percent  of  the  maximum  density  determined  as  specified. 

15.2.  SLURRY  TRENCH  WORK  PLATFORM.  All  fills  for  the  construction  of  the 
blurry  wall  work  platform  shall  be  compacted  at  a  moisture  content  as  required 
to.:  facilitate  compaction- to  a  density  of  ^5  percent  of  maximum  density  determined 

Moisture  content  and  density  requirements  for  the  slurry  trench 
work  are  specified  in  SECTION:  SOIL  BENTONITE  SLURRY  TRENCH  CUTOFF. 

15.3.  CONTRACTOR  STAGING  AREAS.  The  Contractor  shall  place  6  inches  of 
random  fill  material  and  4  inches  of  crushed  rock  surfacing  over  all  utilized 
areas  in  the  Contractor's  Support  Zone  (Contractor's  Office  Trailer  and  Staging 
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Area) .  The  6  inch  fill  layer  shall  be  compacted  at  a  moisture  content  as 
required  to  facilitate  compaction  to  a  density  of  95  percent  of  maximum  density 
determined  as  specified. 

15.4.  VEGETATIVE  COVER.  The  Contractor  shall  construct  the  first  12  inch 
layer  of  the  vegetative  cover  in  6  inch  lifts  at  a  moisture  content  as  required 
to  facilitate  compaction  of  at  least  90  percent  of  the  maximum  density  determined 
as  specified.  The  first  12  inches  of  the  cover  shall  be  constructed  of  random 
fill  material.  Placement  of  the  topsoil  is  specified  in  Paragraph:  TOP  SOIL 
PLACEMENT. 

15.5.  SPOT  SUBGRADE  REINFORCEMENT.  The  use  of  spot  subgrade  reinforcement 
material  shall  be  at  the  direction  of  and  subject  to  the  approval  of  the 
Contracting  Officer.  Unsuitable  sub grade  materials  shall  be  removed,  the  bottom 
of  the  resulting  excavation  shaped  uniformly  and  compacted  firmly  to  the  density 
specified  for  subgrade,  and  the  required  provisions  for  adequate  drainage  shall 
be  made.  The  subgrade  reinforcement  material  shall  then  be  placed  in  the 
prepared  excavation,  in  layers  of  not  more  than  5  inches,  which  shall  be  spread 
and  rammed  until  level  with  the  surrounding  subgrade  surface.  The  voids  shall 
then  be  filled  with  necessary  finer  selected  material  and  the  area  rolled,  or 
tamped  if  inaccessible  to  the  roller.  The  filling  and  rolling  or  tamping  shall 
be  continued  until  the  entire  mass  is  thoroughly  compacted  to  not  less  than  the 
density  of  the  surrounding  or  adjacent  areas.  The  surface  shall  be  finished  to 
conform  accurately  to  the  grade  and  cross  section  shown  on  the  Drawings. 

15.6.  TESTS  FOR  AND  CONTROL  OF  DENSITY.  All  quality  control  sampling  shall 
be  performed  by  the  Contractor  in  accordance  with  Paragraph:  CONTRACTOR  QUALITY 
CONTROL  of  SECTION:  SPECIAL  CLAUSES  and  as  specified  herein.  Tests  for 
determination  of  maximum  dry  density  and  optimum  moisture  shall  be  the 
responsibility  of  the  Contractor  and  shall  be  performed  in  accordance  with  the 
requirements  of  ASTM  D  698,  Standard  Proctor.  Samples  shall  be  representative 
of  the  materials  to  be  placed.  One  optimum  moisture -density  curve  shall  be 
obtained  for  each  principal  type  of  material  or  combination  of  material 
encountered  or  utilized.  This  testing  shall  include  Atterberg  limits  and  grain- 
size  determinations  in  accordance  with  ASTM  D  4318  and  D  422.  Results  of  these 
tests  shall  be  the  basis  of  control  for  compaction.  Field  in-place  density  shall 
be  determined  in  accordance  with  ASTM  D  1556  or  D  2922.  The  Contractor  shall 
obtain  a  service  permit  to  use  radiation  providing  machinery  or  radioactive 
materials  in  accordance  with  local,  state,  and  federal  laws  if  ASTM  D2922  is 
used.  When  ASTM  D  2922  is  used,  the  calibration  curves  shall  be  checked  and 
adjusted  if  necessary,  using  the  sand  cone  method  (ASTM  D  1556)  as  described  in 
Paragraph:  "CALIBRATION"  of  the  ASTM  publication.  ASTM  D  2922  results  in  a  wet 
unit  weight  of  soil  and  when  using  this  method,  ASTM  D  3017  shall  be  used  to 
determine  the  moisture  content  of  the  soil.  The  calibration  curves  furnished 
with  the  moisture  gauges  shall  be  checked  along  with  density  calibration  checks 
as  described  in  ASTM  D  3017.  The  calibration  checks  on  both  the  density  and 
moisture  gauges  shall  be  made  at  the  beginning  of  a  job  on  each  different  type 
of  material  encountered  and  at  intervals  as  directed  by  the  Contracting  Officer. 
Field  density  and  moisture  content  tests  shall  be  performed  on  every  5,000  square 
yards  of  each  8  to  12 -inch  loose  lift  placed.  Additional  tests  shall  be  made 
as  deemed  necessary  by  the  Contracting  Officer.  Copies  of  the  test  results  shall 
be  made  available  to  the  Contracting  Officer  and  reported  in  the  Daily 
Construction  Quality  Control  Report  as  soon  as  the  tests  are  performed. 
Acceptance  tests  may  be  made  by  the  Government  for  verification  of  compliance; 
however,  the  Contractor  shall  not  depend  on  such  tests  for  his  control  of 
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operations.  Deficiencies  in  construction  shall  be  corrected  by -the  Contractor 
at  no  additional  cost  to  the  Government. 

16.  TOP  SOIL  PLACEMENT.  All  ground  areas  disturbed  by  construction  under  this 
contract  and  not  built  over,  paved  or  otherwise  surfaced  shall  be  covered  with 
soil  and  revegetated. 

16.1.  CLEARING.  Prior  to  placing  soil  cover,  vegetation  shall  be  removed 
from  the  area,  and  the  ground  surface  cleared  of  all  other  materials  that  would 
hinder  proper  grading  or  subsequent  maintenance  operations. 

16.2.  GRADING.  Previously  constructed  grades  shall  be  repaired  if 
necessary  so  that  the  areas  to  receive  soil  cover  shall  conform  to  the  section 
indicated  on  the  Drawings  upon  completion  of  soil  cover  placement. 

16.3.  TILLAGE.  Subsequent  to  grading,  the  areas  to  receive  soil  cover 
exclusive  of  the  Vegetative  Cover  shall  be  thoroughly  scarified  by  approved  means 
to  a  depth  of  at  least  3  inches  for  bonding  with  subsoil.  The  work  shall  be 
performed  only  during  periods  when  beneficial  results  are  likely  to  be  obtained. 
When  conditions  are  such,  by  reason  of  drought,  excessive  moisture,  or  other 
factors,  that  satisfactory  results  are  not  likely  to  be  obtained,  the  work  will 
be  stopped  by  the  -Contracting  Officer  and  shall  be  resumed  only  when  directed. 
Undulations  or  irregularities  in  the  surface  that  would  interfere  with  further 
construction  operations  or  maintenance  shall  be  leveled  before  the  next  specified 
operation. 

16.4.  PLACING  TOP  SOIL.  Soil  cover  shall  be  uniformly  distributed  on  the 
designated  areas  and  evenly  spread  and  tracked  in  4- inch  loose  layers  on  areas 
exclusive  of  the  vegetative  cover.  Soil  cover  shall  be  uniformly  distributed 
on  the  Vegetative  Cover  in  a  6 -inch  loose  layer.  Prior  to  seeding,  tracking 
shall  be  performed  on  the  final  soil  cover  slope  with  grousers  parallel  to  the 
contours .  The  final  surface  shall  meet  the  finish  surface  requirements  specified 
in  the  following  Paragraph:  FINISHED  EXCAVATION,  FILLS,  AND  EMBANKMENTS.  Soil 
cover  shall  not  be  placed  when  the  subgrade  is  frozen,  excessively  wet,  extremely 
dry,  or  in  a  condition  otherwise  detrimental  to  proper  grading  or  the  proposed 
planting. 

17.  FINISHED  EXCAVATION,  FILLS,  AND  EMBANKMENTS.  All  areas  covered  by  the 
project,  including  excavated  and  filled  sections  and  adjacent  transition  areas, 
shall  be  uniformly  smooth  graded  to  ±0.2  feet  of  the  grades  shown  in  the 
Drawings.  The  finished  surface  shall  be  reasonably  smooth,  compacted,  and  free 
from  irregular  surface  changes .  The  degree  of  finish  shall  be  that  ordinarily 
obtainable  from  either  blade-grader  or  scraper  operations,  except  as  otherwise 
specified.  Ditches  shall  be  finished  to  permit  adequate  drainage. 

18.  SUBGRADE  AND  EMBANKMENT  PROTECTION.  During  construction,  embankments  and 
excavations  shall  be  kept  shaped  and  drained.  Ditches  and  drains  along  the 
subgrade  shall  be  maintained  in  such  manner  as  to  drain  effectively  at  all  times , 
Where  ruts  occur  in  the  subgrade,  the  subgrade  shall  be  brought  to  grade, 
reshaped  if  required,  and  recompacted  prior  to  the  placement  of  surfacing.  The 
storage  or  stockpiling  of  materials  on  the  subgrade  will  not  be  permitted  unless 
approved  by  the  Contracting  Officer.  No  surfacing  shall  be  laid  until  the 
subgrade  has  been  checked  and  approved,  and  in  no  case  shall  any  surfacing  be 
placed  on  a  muddy  subgrade  or  on  one  containing  frost. 
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19.  MEASUEEMENT  AND  PAYMENT.  Measurement  and  pa3nnent  for  grading  and  fills  will 
be  at  the  contract  unit  price  per  cubic  yard  of  material.  Measurement  and 
payment  for  the  installation  of  the  vegetative  cover  shall  be  at  the  contract 
unit  price  per  square  yard.  Payment  for  contaminated  excavations  are  addressed 
in  SECTION  2150  -  HANDLING  AND  DISPOSAL  OF  CONTAMINATED  MATERIALS. 
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1.  SCOPE 

2 .  APPLICABLE  PUBLICATIONS 

3.  GEOTECHNICAL  SITE  CONDITIONS 

4.  DEFINITIONS 

5 .  SUBMITTALS 

6.  QUALIFICATIONS  FOR  SLURRY  TRENCH  CONSTRUCTION 

7.  NOT  USED 

9 .  MATERIALS 

10.  EQUIPMENT 

11.  SLURRY  TRENCH  CONSTRUCTION 

12 .  QUALITY  CONTROL 

13.  QUALITY  ASSURANCE 

14 .  MEASUREMENT 

15 .  PAYMENT 


1.  SCOPE.  The  work  covered  by  this  section  of  the  specifications  consists  of 
furnishing  all  plant,  labor,  equipment,  and  materials  and  of  performing  all 
operations  in  connection  with  constructing  the  soil-bentonite  slurry  trench 
cutoff,  hereinafter  referred  to  as  the  slurry  trench,  in  accordance  with  these 
specifications  and  applicable  drawings. 


2.  APPLICABLE  PUBLICATIONS.  The  following  publications  of  the  issues  listed 
below,  but  referred  to  thereafter  by  basic  designation  only,  form  a  part  of  this 
specification  to  the  extent  indicated  by  the  reference  thereto. 

2.1.  American  Petroleum  Institute  (API)  Standard  Specifications. 

Code  RP  13B-1  Recommended  Practice  Standard  Procedures  for 

June  1,  1990  Testing  Drilling  Fluids;  and  Supplements 


Spec  13A,  Specification  for  Oil-Well  Drilling  Fluid 

Sections  4,5,9,10  Materials 
July  1,  1990 


2.2.  American  Society  for  Testing  and  Materials  (ASTM)  Standards. 

D  422-63  Particle-Size  Analysis  of  Soils 

D  512-88  Test  Methods  for  Chloride  Ion  in  Water 

D  1140-54  Materials  Finer  than  75  uM  (No.  200)  Sieve  in 

.Mineral  Aggregates  by  Washing 

D  2216-80  Laboratory  Determination  of  Water  (Moisture) 

Content  of  Soil.  Rock,  and  Soil-Aggregate 
Mixtures 

D  2487-85  Classification  of  Soils  for  Engineering 

Purposes 

D-2217-85  Wet  Preparation  Method 

D  2922-81  Density  of  Soil  and  Soil-Aggregate  in  Place 

by  Nuclear  Methods  (Shallow  Depth) 

D  3017-78  Moisture  Content  of  Soil  and  Soil-Ae:e:resate 
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_ Methods  (Shallow  Depth) 

C  143 -8 9a  Slump  of  Portland  Cement  Concrete 

D  698-78  Test  for  Moisture  Density  Relations  of  Soils 

and  Soil-Aggregate  Mixture,  Using 
5. 5 -Pound  Hammer  and  12 -Inch  Drop 
D  158f-84  Staudaird  peftetratfon  tfest 

D  1587-83  . Thiin  Walled  Tube  Sampling  of  Soils 

D  4318-84  _ Liquid  Limit.  Plastic  Limit,  and  Plasticity 

_ IndejL-of— Soils 

D  4253-83  Maximim  Index  Density  of  Soils  Using  a 

_ __Vihra^oO_Table 

2.3.  Corps  of  Engineers  Manuals 

EM  1110-2-1906  Laboratory  Soils  Testing 

Appendix  VII 

(Dated  30  Nov.  1970  with  change  1  dated  1  May  1980) 

2.4.  NOT  USED.  '  Military  Stand^d-  -••• 

619b  Unified  Soil  Classification  System  for  Roads, 

Airfields,  laibanbuejits  and  Foundations 

3.  GEOTECHNICAL  SITE  CONDITIONS. 

3.1.  Exploratory  Borings.  Subsurface  exploratory  borings  have  been 

obtained  by  the  Government  to  determine  the  character  of  materials  to  be 
excavated.  Locations  of  the  borings  are  shown  on  the  plans  and  condensed  logs 
of  those  borings  which  fall  within  the  area  of  this  contract  are  included  in  the 
drawings  for  the  convenience  of  the  Contractor.  The  Government  assumes  no 
responsibility  for  interpretation  or  deductions  made  by  the  Contractor  from  the 
logs  and  borings .  Local  minor  variations  in  the  subsurface  materials  are  to  be 
expected  and,  if  encountered,  will  not  be  considered  as  being  materially 
different  within  the  purview  of  Paragraph  PHYSICAL  DATA  of  SECTION:  SPECIAL 
CLAUSES.  Soils  classifications  shown  on  the  logs  are  the  result  of  field  visual 
classifications  and  laboratory  classifications  in  accordance  with  the  Unified 
Soil  Classifications  System.  The  Field  Investigations  Report,  including  the  full 
logs  and  results  of  all  laboratory  testing  including  rock  and  soil,  are  available 
for  review  by  the  Contractor  in  the  Omaha  District  Office.-  ...  *>(Artefttlon  is 
invited' to  Paragraph  in  the 'SPECIAL  PROVISIONS  entitled:  SUBSURFACE 

for  availability  of; -core'  borlhg$ -/'and:,  soil  samples  for 

:inap:.ee;t;i;on;5s)5 

3.2.  Subsurface  Conditions.  The  overburden  in  the  Lime  Settlins  Basins 
area  is  of  Quaternary  age  and  is  the  result  of  deposition  by  the  ancient_Pl,atte 
River  drainage  network  and  eolian  processes .  The  thickness  of  the  overburden 

r^ngeg_^gtH§^^_1^5i,5_^D^=2i:===^^===^====i========^=S===i=^====§iS======l^=== 

siltvfme^grained_s^d_with_^ede£ate_^^^ts_o£_gand^j_silt^^^la^_and_cia^ 

The  sand  ranges  from  loose  to  dense  and  the  clay  ranges  from  soft  to  very  stiff. 
The  overburden  soil  ranees  from  dry  to  saturated  with  moisture  content  increasing 
with  depth.  The  bedrock  in  the  Lime  Settling  Basins  is  the  Denver  Formation 
consisting  of  clavstone  and  sandstone.  The  clavstone  is  generally  soft  to 
moderately  hard,  brown,  blockv  and  is  occasionally  silty.  Sandstone  lenses  are 
frequently  encountered.  The  sandstone  units  are  fine-grained,  and  vary  from  soft 
to  hard,  depending  upon  the  degree  of  cementation  and  weathering.  The  sandstones 
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also  contain  silt.  A  thick,  xxo  to  15  feet,  fine-grained  sandstone  lense  occurs 
in  the  northern  section  of  the  isolation  cell, 

3.3.  Groundwater .  Ground  water  occurs  throughout  the  site,  at  about 
elevation  5250  at  the  south  wall  of  the  slurry  trench  and  about  5237  at  the 
north  wall.  Saturated  thickness  of  this  overburden  ranges  from  9.5  to  21.0 
feet.  Permeable  sandstone  lenses  in  contact  with  overburden  will  reflect  the 

hydraulic  characteristics  of  the  overburden. 


4.  DEFINITIONS.  The  terms  used  in  this  section  are  defined  as  follows: 

4.1.  Slurry  Trench.  The  slurry  trench  is  a  3  foot  minimum  width  trench 
excavated  through  the  existing  ground  or  prepared  working  surface  using 

the  slurry  method  of  excavation  and  backfilled  with  a  specified  mixture  of  soil 
and  bentonite  slurry  hereinafter  referred  to  as  the  soil -bentonite  backfill 
material,  to  form  an  impervious  cutoff  wall.  The  completed  trench  will  have  an 
in-nlace  permeability  less  than  or  equal  to  1  x  lOEE-7  centimeters  per  second. 

4.2.  Slurry  Method  of  Excavation.  The  slurry  method  of  excavation 
consists  of  excavating  a  vertical  walled  trench  and  at  the  same  time  keeping 
the  trench  filled  with  a  bentonite  slurry  mixture.  The  purpose  of  the  slurry 
is  to  support  the  walls  of  the  trench  and  prevent  movement  of  ground  water. 

4.3.  Bentonite.  Bentonite  is  an  ultrafine  natural  clay  whose  principal 
mineral  constituent  is  sodium  cation  montmorillonite .  characterized  by  high 
adsorption  and  very  large  volxime  change  with  wetting . 

4.4.  Bentonite  Slurry.  Slurry  is  a  colloidal  mixture  o£  bexitOBite  and 
water  +  A  viscous,  fully  hydrated,  water-based  colloidal  suspension  of  bentonite 
in  water. 

4.5.  .  ]&ackfill  ^  A  homogeneous  mixture  of  material  produced  by  mixing 
soil  with,  bentonite  slurry  ’*{and  additional  dry  bentonite  if  required)  which  is 
used  as  the  final  filling  of  tha  slurry  trench  to  construct  the  soli -bentonite 
slurry  =-tren  Backfill  Material.  Soil  material  which  will  be  mixed 
with  bentonite  slurry  to  form  the  soil -bentonite  backfill.  The  soil  material 

is  a  select  natural  soil  or  mixture  of  soils  with  appreciable  fines  and  possibly 
additional  bentonite. 

4.6.  Soil-Bentonite  Backfill  Material.  A  homogeneous  mixture  of  material 
produced  by  mixing  the  backfill  material  with  bentonite  slurry  (and  additional 
bentonite  if  required)  which  is  used  as  the  final  filling  of  the  slurry  trench 
to  create  the  soil-bentonite  slurry  trench  cutoff  wall. 

4.7.  Cohesionless  and  Cohesive  Materials.  Cohesionless  materials  are 
defined  as  materials  classified  in  ASTM  D  2487  as  GW.  GP.  SW.  and  SP.  Cohesive 
materials  are  defined  as  materials  classified  as  GC.  SC.  ML.  CL.  and  CH. 
Materials  classified  as  GM  and  SM  will  be  identified  as  cohesionless  when  the 
fines  are  nonplastic,  and  cohesive  when  the  fines  are  plastic. 

4.8.  Plastic  Fines.  That  portion  of  materials  passing  a  U.S.  Standard 
No.  200  Sieve  which  has  a  liquid  limit  greater  than  20  and  a  Plasticity  Index 
greater  than  4  when  tested  in  conformance  with  ASTM  D  4318. 

4.9.  Ground  Water  Level.  The  ground  water  level  is  the  piezometric 
level  of  the  ground  water  as  determined  from  piezometers  and  wells. 

4.10.  Work  Platform.  The  work  Platform  is  the  top  of  the  stripped  and/or 
prepared  natural  ground  or  the  surface  of  previously  compacted  fill  from  which 
the  slurry  trench  shall  be  constructed.  The  elevations  and  materials  of  the 
work  platform  shall  be  as  shown  on  the  drawings  and/or  specified  hereinafter. 
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4.11.  Stratxim.  The  ||^^^||B|soil  or  rock  imit  to  or 
into  which  the  bottom  of  the  slurry  trench  is  excavated. 

4.12.  Slurry  Trench  Specialist  .  A  slurry  trench  specialist  is  an  in¬ 
dividual  who  has  had  at  least  2  successful  years  of  experience  in  slurry  trench 
construction  and  has  knowledge  in  all  aspects  of  slurry  trench  construction 
which  includes  but  is  not  limited  to:  (1)  the  use,  testing,  and  control  of 
bentonite  as  a  slurry,  (2)  the  mixing  methods  required  to  properly  mix  the  slurry 
and  backfill  materials  as  required,  (3)  trench  excavation  and  backfill 
procedures ,  and  (4)  a  thorough  knowledge  of  construction  equipment  and  material 
testing  required  for  slurry  trench  construction. 


5.  SUBMITTALS.  In  accordance  with  SECTION  01100:  SPECIAL  CLAUSES,  the 

Contractor  shall  submit  data  for  approval  by  the  Contracting  Officer  for  the 
following  items  required  by  this  section. 

5.1.  Category  I. 

5.1.1.  Schedule  and  Sequence  of  Operations  .  The  schedule  and 
sequence  of  operations  shall  include  but  is  not  limited  to 
sampling  prior  to  excavation.  Work  platform  preparation,  trench 

excavation,  use  of  excavated  material,  waste  management,  slurry  preparation, 
slurry  placement,  slurry  maintenance,  method  of  mix  constituent  measurement^ 
bottom  cleaning,  backfill  preparation,  backfilling,  QA/QC  drilling,  sampling, 
and  testing,  and  final  grade  closure. 


5.1.2.  Layout  of  Operations.  The  layout  of  operations  shall 
include  but  is  not  limited  to  drawings  depicting  bentonite  storage  area,  slurry 
preparation  area,  hydration  pond(s)  slurry  storage  area,  backfill  storage  and 
mixing  area,  location  and  sizes  of  all  stationary  equipment,  water  storage  tanks, 
pumps,  valves,  lines,  hoses,  and  materials,  and  waste  areas. 

5.1.3.  Slurry  Trench  Construction  Method  and  Equipment. 

5.1.4.  NOT  USED .  ^  Blasit  Plan, 

5.1.5.  Gradation  of  all  imported  borrow  material.  Include  borrow 
area  or  commercial  sources,  laboratory  certification  of  the  physical 
characteristics  of  the  soil  including  grain  size  analysis  and  Atterberg  limits. 

5.1.6.  Samples  of  Imported  Soil  from  Each  Source  of  Material:  10 
pounds  minimum  for  each  sample. 

5.1.7.  Preconstruction  Testing  of  Backfill  Mix.  Reports  for  soil- 

bentonite  backfill  material  including  trial  moisture  content,  density,  mix 
proportions,  gradation,  and  laboratory  permeability  for  10  samples  of  each 
proposed  backfill  mix  using  the  materials  proposed  by  the  Contractor  for  use. 
One  backfill  material  is  specified;  .  The  Contractor 

may  use  the  soils  specified  or  may  prove  the  specified  mix  design  will  provide 
the  same  permeability  test  results  with  his  proposed  materials. 

5.1.8.  Equipment  and.  Procedure  to  Obtain  Bedrock  .  ^(Imperiviou^ 


Stratum)  Samples. 

5.1.9.  Quality  Control  Testing  Equipment  and  Procedures. 

5.1.10.  Sample  Test  Results  Forms  for  all  Quality  Control  Tests. 

5.1.11.  Equipment  and  Procedure  to  Obtain  Undisturbed  Record 
Samples  of  Completed  Slurry  Trench. 

5.2.  Category  II 

5.2.1.  Contractor ' s  Qualifications . 

5.2.2.  Slurry  Trench  Specialist's  Qualifications. 

5.2.3.  Bentonite  Certification  (from  Sunnlier) . 
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5.2.4.  Backfill  Gradation  (Onsite  Materials  Prior' to  Mixing  with 

Slurry) . 

5.2.5.  Excavation  and  Backfill  Soundings. 

5.2.6.  Results  of  all  Contractor  Quality  Control  (CQC)  Tests  and 


Measurements . 

5.2.7.  Quality  Assurance  Samples  of  Completed  Slurry  Trench. 

5.3.  At  the  Contractors  option,  the  Category  I  submittals  may  be  submitted 
in  one  document,  called  the  Slurry  Trench  Implementation  Plan.  Whether  submitted 
individually  or  as  one  document,  they  should  be  submitted  approximately  2  months 
prior  to  the  anticipated  construction  starting  date  to  allow  for  full  review 
time . 


6.  QUALIFICATIONS  FOR  SLURRY  TRENCH  CONSTRUCTION. 

6.1.  Contractor.  The  Contractor  shall  be  experienced  in  slurry  trench 
soil -bentonite  cutoff  wall  construction.  The  Contractor  and  key  personnel  who 
manage  the  project  shall  submit  evidence  that  verifies  the  experience  and 
competency  required  to  construct  the  slurry  trench  soil -bentonite  cutoff  wall 
in  accordance  with  these  specifications  including  methods  such  as  backhoe  and 
clamshell.  The  evidence  shall  be  submitted  with  the  Contractor's  bid  and  shall 
include  the  qualifications  and  experience  of  all  personnel  who  shall  be 
responsible  for  conducting  the  operations  contained  in  these  specifications. 
A  slurry  trench  specialist  shall  be  employed  by  the  Contractor. 

6.2.  Slurry  Trench  Specialist.  The  slurry  trench  specialist  shall  be  a 

Geotechnical  Engineer  and  have  a  minimum  of  2  years  successful  experience  in 
the  following:  controlling  composition,  mixing,  placing,  cleaning,  and 

maintaining  slurry;  supervision  of  alignment,  verticality  and  depth  of  slurry 
trenches;  controlling  blending,  mixing  and  placement  of  soil -bentonite  backfill 
methods  such  as  clamshell  operation.  The  slurry  trench  specialist's 
responsibility  shall  be  solely  for  the  construction  of  the  slurry  trench  soil- 
bentonite  cutoff  wall  including  all  testing,  inspection,  and  records.  The  slurry 
trench  specialist  shall  be  on  site  at  all  times  during  trenching  and  backfilling 
operations.  The  name  and  qualifications  of  the  slurry  trench  specialist  shall 
be  submitted  with  the  Contractor's  Bid. 

7  .  NOT  USED  . 

•7.1.  General  /v  Borings  $toall  be  made  to  locate  the  top  of  the  imperv^ious 
stratum  as  defined  hereinbefore.  Borings  shall  be  drilled  along  the  alignment 
of  the  cutoff  wall  prior  to  excavation*  •  Borings ’sball  be  located  at  a  maximum 
spacing  of  feet  as  measured  along  the  alignment  of  the  slurry  trench. 

Borings  shall  be  completed  to  a  point  at  least  *'  *  feet  in- advance  of-  the 

trenching  operation  at  all  times.  l£  the  elevation  of  the  top  of  the  impervioua 
stratum  encountered  iti  the  soil  borings  differs  by  more  than  feet  between  two 
adjacent  borings^  an  additional  boring  .shall  be  drilled  midway  between  the  other 
two^  The  nimaber  of  additional  borings  is  not  anticipated  to  exceed 
percent  of  that  specified. 

7;2^  '•  Drilling  ^  Drilling  equipment  shall  he  rotary  type,  approved  by 
the  Contracting  Officer,  which  allows  sampling  of  in-place  native  soil  using 
bentonite  slurry  drilling  fluids  At  the  time  of  sampling,  the  borehole  shall 
be  cleaned  of  drill  cuttings  and  shall  have  maximum  of  inches  of  slough 

in  the  bottom  of  the  borehole. 
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'■  ""SsiRpliTiS.  '  .  S^aitpling  shall- ’"'be  performed  hy  -^{S-fcaadard 

panettatioft-  Test  in  accordance  -with'  KCnring;)  >(Dritb '  ea«<|iles > 

or  (other  methods'  approved  hy  the  Contracting' Officer.')  Core  catchers  or  other 
^Vices  shall  he  peed  to  inaiire  -ail  akit^ies  '  ate  retained  •  during  ^sampler 
extraction  from  the  borehole.  Ihe  samples  shall  be-placed  in  snltahle  containers 
as  approved  by  the  Contracting  Officer  and  the  container  shall  he  clearly  marhad 
to  indicate  hexing  taHaber^  location,  depth  of  saapls^  and  ■■date  sample  "was 
obtained,'  Samples  shall  be  taken  codtlnuoualj  from  a  depth  of  ^  i  )  feet 
above  the  anticipated  depth  of  the  impervlons"  stratom  to  a  depth  of ’*<4)  *  ( 

)  feet  below  the  top  of  the  idqjervioua  stratum  actually  encountered.. or  deeper 
If  directed.  Following  completlcn  of  the  slurry  trench,  all  samples  shall  be 
disposed  -of  *(iti  the  waste  disposal  area)  '^f<as  directed  hy  the  Contracting 

?'.4,'-  Survey  .  The  elevation  of  the  ground  surface  at  each  boring 
location  shall  he  determined  within  an  -accuracy  of  0.1  feet.  The- location  of 
each  soil  horing  shall  be  determined  within  an  accuracy  of  *(^,0)  *.  (  )  feet. 

8.  NOT  USED.-  INSTRUMENTATION  MONITORING,  The  Contractor  shall  be  responsible 
for  Djonitoring  instrumentation  at  the  project  as  outlined  herein  and  as  shown 
on  the  contract  plans.  The  results  shall  be  reported  to  the  Contracting  Officer 
as  specified  herein, 

8.1,  Piezometers  .  Each  pieaometer  to  be  monitored  is  listed  in  Table 
and  shown  on  I)rawings(s)  .and  •  •  The  elevation  of  the 

top  of  each  riser  is  also  shown  on  Table  .  •  , .  If .  any  change  is  made  in 

the  top  of  the  riser  elevation,  -{he  Contractor  shall  establish  the  new  top  of 
riser  elevation,  and  report  it  in  writing  to  the  Contracting  Officer,  The  water 
level  in  each  piezometer  shall  be  measured  to  the  nearest  tenth  of  a  foot  and 
shall  be  reported  as  an  elevation  on  a  standard  form  on  the  same  day  as  they  are 
measured.  Any  fluctuations  noted  that  could  he  related  to  construction 
activities  shall  he  reported  immediately  to  the  Contracting  Officer.  The 
Contractor  shall  begin  monitoring  the  piezometers  as  soon  as  the  site  work  begins 
and  shall  continue  until  the  contract  is  completed.  Readings  on  all  the 
piezometers  shall  be  made  at  least  once  a  ,  Piezometers  which  are  within 

feet  of  any  slurry  trench  construction  activities  shall  be  monitored. 
These  piezometers  shall  he  monitored  *(daily)  *  {  )  until  they  have 

stabilized  from  any  effects  of  the  construction  activity  or  from  the  closure  of 
the  slurry  trench  in  that  area.  Any  piezometer  which  is  damaged  or  becomes 
plugged  as  a  result  of  the  Contractor's  negligence  shall  he  repaired  or  washed 
out  within  five  days  at  the  Contractor's  expense.  If  the  piezometer  is 
destroyed,  it  shall  be  replaced  as  directed  by  the  Contracting  Officer. 


9.-  MATERIALS.  The  requirements  for  the  materials  to  be  utilized  in  the  slurry 
trench  construction  are  as  follows: 

9.1.  Bentonite.  The  bentonite  shall  be  sodium  cation  base  montmorillonite 


powder  (Premium  Grade  Wyoming-type  bentonite)  that  conforms  to  the  standards  set 
forth  in  API  Specification  13A,  Section  5,  5,  4,  7,  and  8  as  last 
revised.  No  chemically  treated  bentonite  will  be  allowed.  The  Contractor  shall 
furnish  to  the  Contracting  Officer  a  certificate  of  compliance  and  a  copy  of  the 
test  reports  from  the  bentonite  manufacturer  for  each  lot  of  bentonite  shipped 
to  the  site  stating  that  the  bentonite  complies  with  all  applicable  standards. 
No  bentonite  from  the  bentonite  manufacturer  shall  be  used  prior  to  acceptance 
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by  the  Contracting  Officer.  All  bentonite  will  be  subject  to  inspection, 
sampling,  and  verification  of  quality  of  testing  by  or  under  the  supervision  of 
the  Government.  Bentonite  not  meeting  specifications  shall  be  promptly  removed 
from  the  site  of  the  work  and  replaced  with  bentonite  conforming  to 
specifications  requirements  at  the  Contractor's  expense.  Bentonite  shall  be 
protected  from  moisture  during  transit  and  storage. 

9.2.  Water.  *-(Tbe  Contractor  shall  supply  all  water  required  fo-r  mixing 
with  bentonite  to  Water  will  be  furnished  by  the  Government. 
The  water  shall  be  clean,  fresh,  and  comply  with  the  standards  specified  below: 

a.  A  pH  equal  to  7.0  plus  or  minus  2.0 

b.  Total  dissolved  solids  not  greater  than  600  parts  per  million. 

c.  Oil,  organics,  acids,  alkali,  or  other  deleterious  substances  not 
greater  than  50  parts  per  million  each. 

d.  Hardness  less  than  or  equal  to  100  ppm. 

The  Contractor  shall  submit  water  quality  test  results  for  water  used  for  mixing 
the  bentonite  slurry  to  assure  conformance  with  the  above  limits. 

9.3.  Bentonite  Slurry.  The  bentonite  slurry  for  supporting  the  sides  of 
the  trench  and  that  mixed  with  the  backfill  shall  consist  of  a  stable  colloidal 
suspension  of  powdered,  premium- grade  natural  bentonite  in  water.  It  is  the 
responsibility  of  the  Contractor  that  the  slurry  meets  the  necessary  properties. 
Mixture  adjustments  of  the  slurry  within  specified  limits  may  be  required  by  the 
Contracting  Officer.  The  properties  of  the  slurry  used  in  all  construction 
sequences  shall  be  in  accordance  with  the  testing  procedures  described  in  API 
Code  RP  13B-1  and  shall  conform  to  the  following  requirements: 

9.3.1.  Initial  Bentonite  Slurry  Mixture.  At  the  time  of 
introducing  bentonite  slurry  into  the  trench  excavation,  the  slurry  mixture 
shall  consist  of  a  minimum  of  20  pounds  of  bentonite  per  42 -gallon  barrel  of 
slurry.  The  slurry  mixture  shall  have  a  minimum  apparent  viscosity  of  40  seconds 
as  measured  by  the  Marsh  funnel.  The  slurry  density  shall  be  a  minimum  of  64 
pounds  per  cubic  foot.  The  water  loss  shall  not  be  greater  than  30  cubic 
centimeters  in  30  minutes  as  measured  by  a  filter  press  at  100  psi.  The  pH 
shall  not  be  less  than  8,0.  Mixture  adjustment  shall  conform  to  the  requirements 
in  subparagraph:  Additional  Bentonite. 

9.3.2.  Trench  Bentonite  Slurry  Mixture.  The  minimum  apparent 
viscosity  of  the  bentonite  slurry  mixture  in  the  trench  at  any  time  shall  be  40 
seconds  as  measured  by  the  Marsh  funnel.  The  density  of  the  slurry  mixture  in 
the  trench  at  any  level  shall  be  greater  than  64  pounds  per  cubic  foot  and 
shall  not  exceed  85  pounds  per  cubic  foot  at  any  time.  If  the  density  of  the 
slurry  in  the  trench  exceeds  85  pounds  per  cubic  foot  or  if  the  slurry  becomes 
unworkable  due  to  excessive  sand  content,  the  excess  solids  shall  be  removed  from 
the  slurry  using  methods  approved  by  the  Contracting  Officer  or  the  slurry  shall 
be  replaced  with  fresh  slurry.  Mixture  adjustments  shall  conform  to  the 
requirement  in  subparagraph:  Additional  Bentonite. 

9.3.3.  Additional  Bentonite.  If  directed'  by  the  Contracting 
Officer,  the  Contractor  shall  thicken  the  slurry  to  a  more  viscous  condition 
than  the  limits  specified  above.  The  Contractor  shall  use  additional  bentonite, 
as  directed. 

9.4.  Additives.  Admixtures  of  the  types  used  in  the  control  of  oil  field 
•drilling  muds  such  as  thinners ,  dispexsents ,  and  f  locculants  may  be  used  to 
control  standard  properties  of  the  slurry  such  as  apparent  viscosity  and 
filtration  characteristics  subject  to  the  approval  of  the  Contracting  Officer. 
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or  bulking  agents  shall  not  be  mixed  with  the  slurry.  Additives  shall 
not  be  mixed  with  the  slurry. 

9.5.  Soil-Bentonite  Backfill  Material.  The  materials  to  be  used  in 
backfilling  the  slurry  trench  shall  consist  of  a  mixture  of  soil  and  bentonite. 
The  soil  shall  be  obtained  from  the  required  excavation  of  the  slurry  trench, 
^(Government  furnished  borrow  areas  on  site) ,  off- site  borrow  areas  procured  and 
developed  by  the  Contractor,  commercial  sources  or  a  combination  thereof.  The 
selection  of  an  off- site  borrow  area  shall  be  subject  to  the  approval  of  the 
Contracting  Officer.  All  backfill  shall  be  free  of  roots  and  other  deleterious 
materials.  Sixty  days  prior  to  the  utilization  of  any  off -site  borrow, 

representative  samples  of  each  type  of  material  shall  be  submitted  to  the 
Contracting  Officer  for  testing.  The  materials  shall  be  thoroughly  mixed,  and 
at  the  time  of  placement,  the  backfill  material  shall  conform  to  the  following 
physical  property  requirements. 

Screen  Size  or  Number 
(U.S.  Standard) 

3  - inch 

No.  4 

No.  40 

No.  200 

Bentonite  slurry:  %  by  weight  of  bentonite/water  to  yield  slump 

of  3  to  7  inches ; 

Dry  bentonite:  %  (to  yield  total  of  %  bentonite  content  in 

backfill ; 

Mo is  ture  content : 

Total  fines  content: 

Off-site  clay: 

Slump:  3-7  inches;  and 

Density:  110  lbs.  per  cubic  foot  (a  minimum  of  15  pounds  heavier 
than  slurry  in  the  trench) . 

If  the  Contractor  proposes  to  use  soils  other  than  trench  excavated  material 
and/or  Government  supplied  borrow  the  Contractor's  proposed  testing  plan  must 
be  submitted  and  approved  prior  to  beginning  testing.  No  testing  shall  take 
place  prior  to  Government  insnection  and  approval  of  the  laboratory. 

10.  EQUIPMENT.  The  Contractor  shall  furnish  all  necessary  plant  and  equipment 
for  efficient;  stripping,  cutting,  and/or  filling  and  compacting  to  form  the 
slurry-mixing  and  work  platform  surface;  excavating  the  trench;  mixing  and 
placing  slurry;  cleaning  of  slurry  and  trench  bottom;  hauling,  mixing  and 
placement  of  backfill;  disposal  of  undesirable  and  contaminated  excavated 
material  in  accordance  with  other  provisions  of  this  contract;  preparation  for 
and  placement  of  the  final .  compacted  clay  trench  cover  on  the  completed 

trench,  and  for  quality  control  testing  of  the  materials  used  in  such  processes. 

10.1.  Work  Platform  and  Trench  Cover  Equipment.  The  work  platform  and 
trench  cover  shall  be  constructed  using  earthmoving  or  grading  equipment, 
compaction  equipment,  moisture  control  equipment,  and  hauling  equipment  to 
produce  the  specified  grades  and  compaction. 

10.2.  Trench  Excavation.  Equipment  required  for  excavating  the  trench 
shall  be  furnished  by  the  Contractor.  The  trench  shall  be  excavated  by  extended- 
reach  backhoe  or  by  a  crane -mounted,  slurry- trench  clamshell.  The  buckets 


Percent  Passing 
by  Dry  Weight 


02214-8 


utilized  with  such  equipment  may  be  tapered  and  equipped  with  bottom- side  cutter 
teeth  protruding  no  more  than  6  inches  on  each  side .  The  bucket  shall  be 
designed  to  maintain  the  specified  width  of  the  trench  and  to  minimize  ravelling 
of  the  trench  sides  during  use.  Regardless  of  the  equipment  used,  the  bucket 
shall  be  capable  of  excavating  the  minimum  required  width  in  a  single  pass. 

10.3.  Mixing  and  Placing  Slurry.  Slurry  mixing  and  placing  equipment 
will  be  approved  by  the  Contracting  Officer.  The  slurry  mixing  plant  shall  be 
equipped  with  a  high- speed/high- shear ,  collodial  mixer  or  a  high-velocity /high 
pressure  venturi  jet  mixer  used  in  conjunction  with  a  high- speed/high- shear 
centrifugal  pump.  The  Contractor  may,  at  his  option,  design  a  concrete  pad  of 
sufficient  size  and  with  sufficient  berms  around  the  edges  for  mixing  slurry 
with  a  bulldozer.  The  Contractors  reasons  and  rationale  for  selecting  the  mixing 
method  and  equipment  shall  be  included  in  the  Slurry  Trench  Construction  Method 
and  Equipment  submittal  (or  the  Slurry  Trench  Implementation  Plan  submittal). 
The  plant  shall  be  equipped  with  a  mechanically  or  hydraulically  agitated  sump 
and  shall  include  pumps,  valves,  hoses,  supply  lines,  tools,  and  other  equipment 
and  materials  required  to  prepare  the  slurry  and  deliver  it  in  a  continuous 
supply  from  the  hydration  pond  to  the  slurry  trench.  The  Contractor  shall  have 
sufficient  ponds  and  pits  for  storage  of  hydrated  bentonite  slurry.  The  ponds 
and  pits  shall  be  mechanically  or  hydraulically  agitated.  No  slurry  is  to  be 
made  in  the  trench. 

10.4.  Field  Laboratory  Equipment.  The  field  laboratory  shall  contain  as 
a  minimum  the  following  equipment: 


a. 

1 

Mold  for  slump  test 

b. 

2 

Marsh  funnel  sets 

c . 

1 

Standard  filter  press 

d. 

2 

Mud  balances  (direct  reading  of  density) 

e . 

1 

Slurry  sampler 

f . 

2 

Number  200  sieves 

g- 

1 

Set  of  standard  sieves  and  sieve  shaker 

h. 

1 

Oven  for  moisture  content 

i . 

1 

Balance 

j  • 

1 

pH  meter 

k. 

2 

Mixers 

1. 

1 

Direct- indicating  viscometer 

m. 

1 

Nuclear  density/moisture  gage 

10.5.  Cleaning  of  Slurry.  Slurry  cleaning  equipment  shall  include  but 
not  be  limited  to  a  vibratory  shaker  screen,  centrifugal  sand  separator,  and/or 
stilling  ponds. 

10.6.  Preparation  of  Trench  Bottom.  The  bottom  of  the  trench  shall  be 
prepared  by  using  crane  mounted  clamshell  or  jet  pipes,  air  lift  pumps,  vibrating 
shaker  screens,  probe  pipes,  and  necessary  pipes,  hoses,  and  fittings  or  other 
suitable  equipment . 

10.7.  Mixing  and  Placing  Backfill.  The  equipment  used  for  the  mixing  and 
placing  of  the  backfill  material,  including  but  not  limited  to  bulldozers,  disks, 
harrows ,  monitor  patrols ,  pugmills  and  haul  trucks  shall  be  capable  of  mixing 
backfill  materials  into  a  homogeneous  mixture  conforming  to  the  contract 
requirements  and  be  suitable  for  placement  of  the  backfill  material  in  the  trench 
as  specified  herein.  Blending  backfill  material  with  dry  bentonite  shall  be 
accomplished  by  pugmill  or  similar  technique.  Other  means  such  as  powertooth 
harrow  may  be  used  when  surface  spreading  of  the  bentonite  is  approved  by  the 
Contracting  Officer.  Initial  placement  of  backfill  on  the  trench  bottom  shall 
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be  by  clamshell  or  other  approved  method  and  shall  prevent  free  fall , 
segregation,  and  entrapment  of  slurry.  Excavation  equipment  may  be  needed  to 
obtain  supplemental  material  from  borrow  areas. 

11.  SLURRY  TRENCH  CONSTRUCTION. 

11.1.  General.  The  slurry  trench  shall  be  constructed  to  the  elevations, 
lines,  grades,  and  cross-sections  shown  on  the  drawings  and  in  accordance  with 
these  specifications,  unless  otherwise  directed  by  the  Contracting  Officer.  The 
Government  may  modify  the  dimensions  and  quantities  of  the  work  as  determined 
necessary.  The  Contractor  shall  submit  a  general  work  sequence  schedule  and 
layout  plan  of  operations  to  the  Contracting  Officer  for  approval,  a  minimum  of 
8  weeks  prior  to  the  start  of  construction. 

11.2.  Work  Platform.  The  work  platform  from  which  the  slurry  trench  is 
to  be  constructed  shall  be  defined  in  paragraph  DEFINITIONS,  and  shall  constitute 
the  top  of  the  slurry  trench  cutoff  for  the  purpose  of  measurement  for  payment. 
The  work  platform  shall  be  covered  with  one  foot  of  random  fill  as  defined  in 
SECTION:  GRADING.  The  fill  will  be  spread  and  placed  in  one  layer  and  compacted 
at  a  moisture  content  as  required  to  obtain  at  least  90  percent  of  the  maximum 
dry  density  as  determined  in  accordance  with  ASTM  D  698  for  cohesive  materials 
or  at  least  75  percent  relative  density  as  determined  in  accordance  with  ASTM 
D  4253  for  cohesionless  materials.  However,  the  Contractor  may  construct,  at 
no  expense  to  the  Government,  a  working  surface  to  a  level  higher  then  the 
defined  working  surface  for  his  own  convenience  providing  it  is  approved  by  the 
Contracting  Officer.  There  will  be  no  payment  for  any  additional  excavation, 
fill,  or  slurry  trench  cutoff  required  as  the  result  of  constructing  for  the 
convenience  ’to  the  Contractor  a  higher  level  working  surface  than  the  defined 
working  surface.  In  the  event  that  the  static  ground  water  table  is.  encountered 
at  a  depth  of  *>^(1,0)  (  )  foot  or  leas  below  the  designated  wotkiing;  surface, 
the  Contractor  shall,  at  the  direction  of  the  Contracting  Officer,  raise  the 
workit^g  surface  to  a  height  of  ^^(1)^  ^(3)  feet  above  the  measured  static  ground 
water  level  with  approved  fill  material.  The  working  surface  thus  constructed 
shall  be  utilised  as  a  basis  for  measurement  for  paj^ent^ 

11.3.  Excavation.  The  excavation  shall  be  by  the  slurry  method  of 
excavation.  Construction  shall  proceed,  in  such  a  manner  that  the  up -gradient 
section  of  the  slurry  trench  is  complete  before  the  down  gradient  section.  This 
will  prevent  "damming"  of  the  groundwater  at  the  site  that  could  cause  a 
significant  rise  In  the  water  level  over  the  site  during  construction.  Excavation 
shall  be  conducted  in  a  manner  which  provides  for  a  continuous  3  ft  minimum  width 
trench  to  the  required  depth  at  all  points  along  the  centerline  of  the 
excavation.  The  Contractor  shall  excavate  the  slurry  trench  from  the  work 
platform.  Excavation  shall  be  conducted  by  the  slurry  method. The  excavation 
shall  be  carried  immediately  to  the  minimum  depth  shown  on  the  drawings  at  the 
point  where  excavation  is  started..  The  Contracting  Officer  may  direct  the 
Contractor  to  deepen  the  trench  based  on  examination  of  bucket  cuttings  or  drive 
samples  taken  at  specified  locations.  The  distance  between  the  toe  of  the  slope 
of  the  trench  excavation  and  the  toe  of  the  backfill  slope  shall  be  kept  to  the 
minimum  value  which  will  allow  both  cleaning  of  the  trench  bottom  and  a  minimum 
24  hours  between  slurry  placement  and  soil -bentonite  backfill  placement.  The 
distance  shall  not  be  greater  than  105  feet  without  the  a-pproval  of  the 
Contracting  Of f  jeer .  The  toe  of  the  slope  of  the  tTeijuh  exoavations  shall  not 
precede  the  toe  of  the  backfill  slopes  by  less  than  "^(50)  ^  (  )  feet  or  more 
than  {  )  feet,  The  slurry  trench  shall  be  constructed  without  undue 
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interruption  until  complete.  If  for  a  reason  approved  by  the  Contracting 
Officer,  it  is  necessary  for  a  slurry  trench  boundary  to  be  constructed  in  more 
than  one  straight  line  segment,  reexcavation  of  a  section  of  the  previously 
constructed  slurry  trench  backfill  material  will  be  required  at  points  of 
intersection.  The  reexcavation  of  the  placed  backfill  shall  consist  of  the 
removal  of  10  feet  perpendicular  to  the  slope  of  the  backfill  for  the  full  depth 
of  the  slurry  trench.  That  section  of  the  slurry  trench  backfll  material  that 
is  removed  and  rebackfilled  shall  be  considered  incidental  to  the  slurry  trench 
cutoff  pay  item.  A  minimum  overlap  length  of  2  feet  throughout  the  entire  depth 
of  backfill  shall  be  constructed  at  any  slurry  trench  corner  to  obtain  continuous 
trench  backfill  through  the  entire  length  of  the  slurry  trench. 

11.3.1.  Bedrock  Excavation.  The  bedrock  excavation  shall  be 
carried  the  full  width  of  the  trench  to  the  depths  shown  on  the  drawings  or  as 
otherwise  directed  by  the  Contracting  Officer.  ^(A?iy  ^(sandstone)  ^ 
lenses  eneoutitered  at  the  minimum  excavation  depth  shall  he  removed  for  the  full 
width  of  the  trench  and  into  the  underlying  impervious  stratum,)  The  bedrock 
shall  then  be  sampled  in  accordance  with  subparagraph  Samples  of 
StmtumBedrock .  Termination  of  excavation  will  be  approved  by  the  Contracting 
Officer. 

11.4.  NOT  USED.  Blasting,  Any  blasting  shall  he  approved  by  the 

■Contracting  Officer.  Blasting  shall  be  conducted  in  accordance  with  an  approved 
blasting  plan.  The  blasting  plan  shall  include  hole  spaoings  and  depths^ 
loading,  delay  sequence^  type  of  explosives,  safety  program,  and  any  other 
pertinent  Information  that  will  he  necessary  for  the  Contracting  Officer ^s 
evaluation.  Explosive  materials  shall  ^(shall  not)  be  stored  on  the  site, 
^(Onsite  storage  shall  be  at  ,*)  :  ^(A  drawing  showing  the  top  and  bottom 

elevations  of  the  *^(sandstone>  <  .  ..  5  at  each  blasting  drill  hole  shall  he 

submitted  to  the  Contracting  -Officer.:^ 

11.5.  Sampling.  After  the  trench  bottom  has  been  cleaned  thoroughly,  the 
Contractor  shall  sample  tha  trench  bottom  with  a  ^(split- spoon  sampler)  {  . 

).  approved  by  the  Contracting  Officer .  Eock  surfaces  that  cannot  be 
penetrated  by  a  split- spoon  sampler  Shall  not  he  required  to  be  sampled^  After 
examining  the  samples ,  the  Contracting  Officer  will  either  approve  the 
termination  of  excavation  at  the  points  checked  or  require  additional  excavation, 
if  additional  excavation  is  required,  then  additional  samples  shall  be  furnished 
by  the  Contractor  as  specified  above/  Samples  of  Bedrock.  Samples  of 

Bedrock  shall  be  taken  at  the  minimum  excavation  depth  shown  on  the  drawings  at 
20 -foot  horizontal  intervals  and  at  additional  intervals  or  depths  as  directed 
by  the  Contracting  Officer's  Representative.  The  sampler  shall  be  a  3 -inch  I.D. 
(or  larger)  drive  tube  sampler  with  a  minimum  length  of  2 -feet.  Samples  shall 
be  obtained  by  pushing  the  sampler  a  minimum  of  18  inches  into  the  bedrock. 
Three-inch  diameter  samples  shall  have  a  minimum  length  (recovery)  of  6-inches. 
After  examining  these  samples,  the  Contracting  Officer  will  either  approve  the 
termination  of  excavation  at  the  sample  points  or  require  additional  excavation. 
If  additional  excavation  is  required,  then  additional  samples  will  be  furnished 
by  the  Contractor  as  specified  above.  All  samples  taken  shall  be  properly 
identified  and  labeled,  placed  in  sealed  plastic  containers  and  stored  in  a 
location  designated  bv  the  ContractinE  Officer. 

11.6.  Placement  of  Slurry.  Slurry  shall  be  introduced  into  the  trench 
at  the  time  excavation  begins.  The  level  of  the  slurry  in  open  trenches  shall 
be  at  all  times  maintained  a  minimum  of  3  feet  above  ground  water  level  and  no 
more  than  1  foot  below  the  work  platform  until  the  placement  of  backfill  material 
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is  complete.  The  Contractor  shall  have  sufficient  personnel,  equipment,  slurry 
storage  areas,  and  stored  slurry  materials  ready  to  raise  the  slurry  level  at 
all  times  in  the  excavated  trench  during  construction  within  the  limitations 
specified  in  this  subparagraph.  To  this  end,  the  Contractor  shall  have  personnel 
on  call  to  raise  the  slurry  level  at  any  time  a  drop  occurs,  weekends  and/or 
holidays  included.  Dilution  of  slurry  by  surface  waters  shall  be  prevented. 
The  Contractor  shall  take  all  precautionary  measures  necessary  to  minimize  damage 
to  the  work  from  groundwater  and  surface  water .  The  quality  of  the  slurry  shall 
be  maintained  at  all  times,  including  periods  of  work  stoppage,  in  a  condition 
which  meets  the  requirements  set  forth  in  subparagraph  Bentonite  Slurry. 
Conditioning  of  the  slurry  may  required  recirculation  through  shaker  screens  or 
the  addition  of  approved  additives. 

11.7.  Excavated  Material.  Material  excavated  from  the  trench  *(shall) 
*(shall  not)  be  used  in  the  backfill.  Material  to  be  used  in  the  backfill  shall 
be  stockpiled  for  subsequent  processing  in  areas  approved  by  the  Contracting 
Officer.  Material  not  used  in  the  backfill  shall  be  placed  inside  the  Lime 

Basins.  . _ 

11.8.  NOT_USED^^_  BaekfillitiS  Trench  in  Case  o£  High.  ??ater,  Iti  the 
event  the  ground  water  rises  or  is  expected  to  rise  to  within  3  feet  of  the  top 
of  the  .working  surface,  the  Contracting  Officer  Te$i6rve.$  the  tight  tc  require 
the  Contractor  to  stop  excavation  and  to  begin,  continuous  operations  to  either 
dike  around  the  open  trenches  and  raise  the  slurry  levels  or  to  fill  all  or  part 
of  the  open  trenches  with  slurry  trench  backfill  mixed  and  placed  as  specified 
in  subparagraph  '  Backfilling,  ,  Continuous  operations  •  shall  consist  of 
expeditiously  performing  the  required  operations  twenty*'four  hours  per  day  until 
the  operations  are  completed  or  the  water  level  falls  to  a  depth  of  more  than 
3  feet  below  the  top  of  the  working  surface, 

11.9.  Stability.  The  Contractor  shall  be  responsible  for  insuring  and 
maintaining  the  stability  of  the  excavated  trench  at  all  times  for  its  full 
length  and  depth  and  shall  be  responsible  for  maintaining  slurry  densities  and 
levels  within  specified  limits.  The  Contractor  shall  control  surcharges  from 
all  excavation  and  backfilling  equipment,  waste,  berm  construction,  backfill 
stockpiles,  and  any  other  loading  situations  that  may  affect  trench  stability. 
It  is  the  Contractor's  sole  responsibility  to  ensure  that  the  mixing  of  backfill 
and  any  stockpiles  do  not  affect  the  open  trench  stability.  Slopes  of  stockpiles 
and  excavated  material  shall  be  no  steeper  than  1  Vertical  to  2  Horizontal  and 
no  higher  than  10  feet  above  the  work  platform.  In  the  event  of  failure  of  the 
trench  walls  prior  to  completion  of  backfilling,  the  Contractor  shall  at  his 
expense  reexcavate  the  trench  and  remove  all  material  displaced  into  the  trench 
and  take  corrective  action  to  prevent  further  deterioration. 

11.10.  Treatment  of  Trench  Bottom. 

11.10.1.  NOT  USED.  Treatment  of  k^k  Surface . 

11.10.2.  Cleaning.  Afrft2^_tdTe_tr^ch  bottom  bias  been  accepted  by 
the  Contracting  Officer  based  on  samples  of  bedrock,  the  trench  bottom  shall  be 
cleaned  by  an  air  lift  pump  or  other  suitable  equipment  to  insure  removal  of 
all  sand,  gravel,  sediment,  and  any  other  material  left  in  the  trench  during 
excavation  and/or  which  has  settled  out  of  the  slurry.  After  the  Contractor 
cleans  the  trench  bottom  by  removing  all  loose  rock  and  gravel,  he  shall  then 
probe  the  trench  bottom  for  possible  potholes,  cracks,  and  crevices.  Such 
depressions  shall  be  cleaned  out  by  air  lifting  or  other  suitable  equipment. 
All  cleaning  equipment  shall  be  operated  in  such  a  manner  to  prevent  removal  of 
materials  from  the  walls  of  the  trench.  The  Contracting  Officer  will  supervise 
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the  cleaning  and  probing  operations  and  may  require  additional  *  cleaning  as  he 
deems  necessary. 

11.10.3.  Preparation.  The  bottom  of  the  trench  shall  be  sounded 
in  the  presence  of  the  Contracting  Officer  to  determine  the  nature  of  material 
on  the  bottom  of  the  trench  before  backfilling  operations.  The  soil-bentonite 
backfill  shall  key  into  the  designated  stratum  with  removal  of  all  loosened 
excavation  and  settled  materials,  such  as  sand.  The  final  elevation  of  the 
bottom  of  the  trench  shall  be  approved  by  the  Contracting  Officer. 

11.11.  Backfilling . 

11.11.1.  Mixing  Areas.  Areas  for  mixing  of  backfll  and  other 
operations  shall  be  located  as  approved  by  the  Contracting  Officer.  All  mixing 
areas  shall  be  cleaned  up  and  restored  upon  completion  of  the  work  in  accordance 
with  subparagraph  Cleanup. 

11.11.2.  Mixing.  Stockpiled  material  from  excavation  and/or 
material  from  borrow  or  commercial  sources  shall  be  mixed  and  blended  by 
windrowing,  disk  harrowing,  bulldozing,  power  tooth  harrowing,  blading,  or  other 
approved  methods.  Mixing  and  blending  shall  be  performed  as  to  produce  the 
required  gradation  of  backfill  material  as  specified  in  subparagraph  Soil- 
Bentonite  Backfill  Material.  This  material,  when  mixed  with  new  bentonite  slurry 
or  slurry  from  the  trench  to  attain  the  specified  sliomp,  shall  constitute  the 
soil -bentonite  backfill  material  used  to  fill  the  slurry  trench.  The  backfill 
material  must  contain  at  least  *(2)  *  percent  sodium  bentonite  of  the  type 
specified  in  subparagraph  Bentonite.  Excess  slurry  which  may  drain  away  from 
the  mixing  operations  shall  be  allowed  to  drain  back  into  the  trench.  The 
backfill  material  shall  be  thoroughly  mixed  into  a  homogeneous  mass,  free  from 
large  lumps  or  clods  of  soil  or  pockets  of  fines,  sand,  or  gravel.  Occasional 
lumps  of  up  to  1  inch  in  their  largest  dimension  will  be  permitted.  All 
particles  shall  be  coated  with  slurry.  The  slurry  mixed  with  the  backfill  shall 
meet  the  requirements  of  the  initial  slurry  introduced  into  the  trench.  The 
soil -bentonite  backfill  may  be  created  by  mixing  new  bentonite  slurry  or  slurry 
from  the  trench,  with  approved  backfill  material.  The  soil -bentonite  backfill 
shall  be  thoroughly  blended  to  form  a  homogeneous  mixture  having  a  consistency 
of  wet  concrete.  The  soil-bentonite  backfill  material,  just  prior  to  placement 
in  the  trench,  shall  have  a  consistency  to  provide  a  slump  of  3  to  7  inches  and 
as  approved  by  the  Contracting  Officer.  The  selected  slump  for  the  backfill 
material  shall  be  the  minimum  slump  within  the  specified  range  which  will  provide 
an  acceptable  workable  backfill  material.  The  materials  may  be  sluiced  with 
slurry  during  the  blending  operations.  Sluicing  with  water  will  not  be  permitted. 
When  mixing  the  backfill,  heavy  equipment  such  as  bulldozers  shall  not  operate 
in  a  back  and  forth  fashion,  paralleling  the  open  trench,  closer  than  15  feet 
from  the  lip  of  the  trench.  Any  sloughing  of  the  slurry  trench  walls  or  other 
damages  as  a  result  of  operating  equipment  near  the  trench  shall  be  repaired  or 
restored  by  the  Contractor  at  no  additional  cost  to  the  Government.  If  the 
Contracting  Officer  deems  it  necessary,  a  small  dike  2  to  3  feet  high  paralleling 
the  slurry  trench  shall  be  constructed  at  the  Contractor's  expense  to  keep  the 
backfill  from  flowing  into  the  trenches  as  a  result  of  wave  action  created  by 
the  equipment  mixing  the  backfill.  Intermittent  holes  in  the  dike  will  be  allowed 
so  that  excess  slurry  may  flow  back  into  the  trenches. 

11.11.3.  Placing.  The  backfill  material  shall  be  placed  in  the 
excavated  trench  in  such  a  manner  that  no  pockets  of  slurry  are  trapped  in  the 
completed  slurry  trench.  The  Contractor  shall  backfill  continuously  from  the 
beginning  of  the  trench  in  the  direction  of  the  excavation  to  the  end  of  the 
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trench.  Placing  operations  shall  proceed  in  such  fashion  that  the  top  of  the 
backfill  below  the  surface  of  the  slurry  shall  follow  a  reasonably  smooth  grade 
and  shall  not  have  hollows  which  may  trap  pockets  of  slurry  during  subsequent 
backfilling.  To  this  end,  the  face  of  the  backfill  below  the  surface  of  the 
slurry  may  require  rodding,  and  the  Contractor  shall  have  such  equipment 
available  at  the  job  site.  Free  dropping  of  backfill  material  through  the  slurry 
will  not  be  permitted.  The  method  of  initial  soil -bentonite  backfill  placement 
shall  be  included  in  the  Construction  Method  and  Equipment  submittal.  Two 
acceptable  alternatives  are  placing  by  lowering  it  to  the  bottom  of  the  trench 
with  crane  and  clamshell  bucket  until  the  surface  of  the  backfill  rises  above 
the  surface  of  the  slurry  trench  at  the  end  of  the  trench  or  by  the  use  of 
clamshell  bucket  to  begin  excavation  at  a  point  outside  of  the  limits  of  work 
which  will  provide  a  sufficient  distance  for  the  backfill  face  to  form  by  dozing 
the  backfill  into  the  trench  before  the  toe  of  the  backfill  reaches  the  point 
where  the  slurry  trench  is  required.  No  pa3nnents  will  be  made  for  the  portions 
of  such  trenches  which  lie  outside  of  the  limits  of  work.  Backfill  shall  then 
be  placed  in  such  a  manner  that  the  backfill  enters  the  trench  by  sliding  down 
the  forward  face  of  the  previously  placed  backfill.  To  accomplish  this,  the 
Contractor  shall  backfill  from  the  initial  backfill  toward  the  opposite  end  of 
the  trench.  Backfilling  operations  shall  proceed  in  such  a  manner  that  the 
slope  of  the  initial  backfill  will  be  maintained.  The  new  backfill  material 
will  be  allowed  to  slide  down  the  slope  of  the  previously  placed  backfill  and 
shall  be  placed  in  such  a  manner  that  pockets  of  slurry  will  not  be  trapped 
during  the  backfilling.  This  remaining  backfilling  may  be  accomplished  by  the 
use  of  bulldozer  or  other  approved  equipment  and  in  such  a  manner  that  the 
backfill  below  the  slurry  surface  will  be  pushed  along  the  trench. 

11.11.4.  Mixing  and  Placing  During  Cold  Weather.  No  mixing  or 
placing  of  the  backfill  shall  be  performed  when  the  air  temperature  is  below  20 
degrees  F.  Frozen  soil-bentonite  backfill  shall  not  be  placed  in  the  trench 
and  backfill  material  contaning  frozen  lumps  shall  not  be  used  to  blend  soil- 
bentonite  backfill. 

11.12.  Treatment  of  Top  of  Slurry  Trench.  The  slurry  trench  shall  have 
backfill  material  placed  to  the  lines  and  grades  shown  on  the  drawings.  To 
prevent  drying  of  the  top  of  the  slurry  trench  backfill,  a  1  -foot  thick  section 
of  impervious  compacted  clay  material  approximately  8  feet  wide  shall  be  placed 
on  the  slurry  trench  section,  as  shown  on  the  drawings,  for  a  minimum  of  2  weeks. 
This  material  shall  be  placed  a  minimum  of  2  days  and  a  maximum  of  4  days  after 
backfilling  is  completed  over  each  100 -foot  reach.  Placement  shall  be  carried 
out  in  layers  not  exceeding  8  inches  in  thickness  at  the  time  of  placement.  The 
material  shall  be  compacted  with  a  backhoe  bucket  or  a  small  hand-operated  roller 
of  no  more  than  2,000  pound  weight  to  a  dry  density  of  95  percent  of  maximum 
density  at  optimum  moisture  to  +3  percent  in  accordance  with  the  requirements 
of  ASTM  procedure  D  698.  No  heavy  construction  equipment  or  machinery  shall  be 
driven  over  the  soil-bentonite  slurry  trench  during  the  minimum  two-week  period 
after  backfillinE.  After  the  2 -week  period,  the  compacted  clay  cover  shall  be 
recompacted  with  standard  compaction  equipment  to  develop  and  expose  any  possible 
depression  in  areas  and  to  show  settlement.  If  any  sink  should  develop  within 
the  backfilled  slurry- trench  area,  it  shall  be  repaired  by  placing  and  compacting 
additional  clay  material.  After  the  2 -week  period,  the  Contractor  shall,  at 
locations  near  the  access  roads,  excavate  a  maximum  of  two  areas  of  the  slurry 
trench  and  compacted  clay  trench  cover  to  a  depth  of  4  feet  and  construct  trench 
crossings  consisting  of  compacted  clay  and  geotextiles  as  shown  on  the  drawings. 
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The  width  of  the  crossings  shall  be  chosen  by  the  Contractor  baged  on  the  width 
of  his  equipment  and  machinery.  The  crossing  boundaries  shall  be  marked  with 
flagging  or  cones.  During  subsequent  construction  heavy  eQuipment  will  be 
allowed  to  cross  the  slurry  trench  at  these  locations  only.  Excess  material 
shall  be  disposed  of  in  accordance  with  subparagraph  Cleanup.  Compacted  clay 
for  the  compacted  clay  trench  cover  shall  be  obtained  from  the  clay  borrow  area 
on  the  Arsenal  as  shown  on  the  drawings . 

11.13.  Cleanup.  Removal  of  all  excavation  spoil,  unused  backfill,  and 
slurry  shall  be  accomplished  following  completion  of  final  backfilling  and  trench 
site  compacting  and  grading.  These  materials  will  be  disposed  of  inside  the  Lime 
Settling  Basins.  During  final  disposal  of  the  slurry,  the  material  shall  be 
flocculated  to  separate  the  bentonite  from  the  water.  The  flocculated  bentonite 
material  shall  be  placed  in  the  designated  disposal  areas  and  the  water  shall 
be  disposed  of  in  an  approved  manner. 

12.  QUALITY  CONTROL.  The  Contractor  shall  be  responsible  for  project  quality 
control  and  quality  control  records.  Observation,  measurements,  and  tests 
described  in  these  specifications  shall  be  performed  for  quality  control.  In 
addition  to  the  slurry  trench  specialist,  the  Contractor  shall  provide  at  least 
one  inspector  for  each  soil -bentonite  slurry  trench  cutoff  wall  construction 
operation  to  carry  out  quality  control  functions.  All  quality  control  records, 
routine  testing  procedures,  observations,  and  measurements  shall  be  available 
for  inspection  by  the  Contracting  Officer's  Representative  at  any  time.  Quality 
control  tests  and  testing  frequencies  of  soil,  bentonite,  and  water  are 
summarized  in  Table  1. 

12.1.  Bentonite.  Each  truckload  (100  sacks  or  less)  of  bentonite 
delivered  to  the  site  shall  be  sampled  in  accordance  with  Appendix  F  of  API  RP 
13B-1.  The  samples  shall  be  tested  in  accordance  with  the  procedures  of  Section 
5  of  API  Spec  13A  to  confirm  conformance  with  the  physical  and  chemical 
requirements  listed  in  Table  5.1  of  Section  5.  For  information  the  bentonite 
will  also  be  tested  for  wet  screen  analysis  and  moisture  content  (Section  4) . 

12.2.  Water.  Prior  to  the  start  of  construction,  the  source  of  water  to 
be  mixed  with  the  bentonite  shall  be  tested  for  pH,  hardness,  total  dissolved 
solids  and  oil,  organics,  acids, alkali  and  other  deleterious  substances. 
Subsequent  to  the  start  of  construction  testing  shall  be  conducted  once  a  month. 
Tests  shall  conform  with  the  requirements  of  API  Code  RP  13B-1.  Each  water 
supply  source  will  also  be  tested  for  chloride  in  accordance  with  ASTM  D  512. 

12.3.  Slurry  Properties.  All  tests  specified  in  this  paragraph  shall  be 
conducted  in  accordance  with  API  Code  RP  13B-1.  The  initial  bentonite  slurry 
shall  be  tested  prior  to  placing  the  slurry  in  the  trench  a  minimum  of  3  times 
each  shift  per  batching  plant.  The  following  tests  shall  be  performed: 
viscosity,  pH,  and  density.  At  the  time  of  placing  soil-bentonite  backfill  into 
the  slurry- filled  trench,  the  bentonite  slurry  within  the  trench  shall  be  tested 
for  viscosity,  density,  and  sand  content.  The  bentonite  slurry  in  the  trench 
shall  be  sampled  a  minimum  of  3  times  per  shift  per  batching  plant  at  intervals 
of  every  10  feet  of  depth  and  shall  include  one  sample  taken  within  5  feet  of 
the  toe  of  the  backfill  slope  and  with  1  foot  of  the  bottom  of  the  trench.  The 
sampling  devices  and  procedures  will  be  in  accordance  with  Appendix  G  of  API  RP 
13B-1.  The  Contractor  shall  be  required  to  obtain  additional  samples  for  the 
government  at  any  time  or  location  requested.  Personnel  shall  be  provided  by 
the  Contractor  for  conducting  the  tests  and  they  must  have  a  working  knowledge 
of  test  procedures  for  drilling  fluids  in  accordance  with  applicable  API  standard 
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procedures.  Equipment  for  bentonite  slurry  testing  shall  be  furnished  and 
maintained  by  the  Contractor. 

12.4.  Excavation  and  Backfill  Soundings.  The  Contractor  shall  make 
excavation  and  soil -bentonite  backfill  soundings  every  20  feet  along  the  trench 
centerline  using  a  weighted  tape,  cable,  or  other  devices  approved  by  the 
Contracting  Officer.  The  soundings  at  each  20  foot  interval  shall  record  the 
following: 

12.4.1.  Elevation  of  Top  of  IlffiO&fvibusKev  Stratum.  The  top  of 
imne rvi ou&ke v  stratum  will  be  confirmed  by  the  Contracting  Officer  based  on  an 
examination  of  bucket  cuttings  during  trench  excavation.  The  Contractor  shall 
determine  the  elevations . 

12.4.2.  Elevation  of  Bottom  of  Excavation.  The  determination  of 
the  bottom  of  excavation  will  be  made  by  the  Contracting  Officer  using  ^pervious 
stra.tiMbedrock  samples  as  described  under  subparagraph  Samples  of  l^peryiouSc’ 
StratumBedrock .  The  minimum  excavation  line  is  shown  on  the  drawings.  The 
Contractor  shall  determine  the  elevation. 

12.4.3.  Elevation  of  Bottom  Prior  to  Backfilling.  This  sounding 
shall  record  the  thickness  of  sediments  accumulated  at  the  trench  bottom. 
Additional  material  removal  from  the  trench  bottom  prior  to  backfilling  may  be 
required  by  the  Contracting  Officer.  This  sounding  shall  not  precede  the  toe 
of  the  soil-bentonite  backfill  slope  more  than  50  feet. 

12.4.4.  Profile  of  Backfill  Slope.  The  soil-bentonite  backfill 
slope  shall  be  sounded  at  horizontal  intervals  of  20  feet  to  determine  the 
profile  of  the  backfill  slope.  The  soil-bentonite  backfill  slope  shall  be 
sounded  at  the  beginning  and  end  of  each  shift  and  at  additional  times  as 
directed  by  the  Contracting  Officer. 

12.5.  Backfill  Material  (On  or  Off-Site).  The  backfill  material  shall 
be  tested  for  gradation  based  on  one  representative  sample  for  each  500 
cubic  yards  of  backfill  material  prior  to  blending  with  bentonite.  Sampling 
equipment  shall  be  subject  to  the  Contracting  Officer's  approval  and  shall  be 
maintained  onsite  for  the  duration  of  the  job.  Testing  of  gradation  samples 
shall  be  by  set  sieving  and  shall  conform  to  ASTM  D  422.  Off-site  clay  shall 
also  be  tested  for  Atterberg  limits  (ASTM  D  4318)  at  the  same  time. 

12.6.  Soil -Bentonite  Backfill  Material.  All  sampling  and  testing  shall 
be  performed  just  prior  to  placing  the  material  in  the  trench.  Each  batch  of 
material  shall  be  assigned  a  number  to  be  included  with  all  QA/QC  test  reporting. 
The  slump  of  the  soil -bentonite  backfill  shall  be  tested  in  accordance  with  ASTM 
C  143.  Density  testing  shall  be  in  accordance  with  API  RP  13B-1.  Slump  cone 
and  density  tests  shall  be  performed  at  least  3  times  per  shift  per  batching 
plant.  If  the  soil-bentonite  backfill  will  not  come  out  of  the  cone  without 
agitation  then  the  inside  of  the  cone  may  be  coated  with  bentonite  slurry.  Soil- 
bentonite  backfill  material  shall  also  be  tested  for  grain  size  (ASTM  D  422)  once 
for  every  2000  cubic  yards  of  material  placed.  One  moisture  content  (ASTM  D 
2216)  and  permeability  (EM  1110-2-1906,  Appendix  VII)  test  each  will  be  performed 
for  every  100  lineal  feet  of  soil -bentonite  slurry  trench.  Sampling  for  the 
permeability  tests  will  be  in  accordance  with  ASTM  D  1587,  except  the  sample 
tubes  will  be  sealed  with  expandable  packers  and  plastic  end  caps  taped  on. 

12.7.  Compacted  Clay.  The  compacted  clay  material  shall  be  tested  for 
grain  size  (ASTM  D  422)  once  for  every  2,000  cubic  yards  of  material  placed. 
The  placed  and  compacted  material  shall  also  be  tested  for  density  (ASTM  D  2922) 
and  moisture  content  (ASTM  D  3017)  (nuclear  methods)  at  5  locations  per  lift. 

12.8.  In- Situ  Soil -Bentonite  Slurry  Trench  Permeability  Determinations, 
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12.8.1.  Drilling  and  Sampling.  A  minimiom  of  7  days  after  placement 
into  the  trench,  undisturbed  samples  shall  be  taken  for  each  300  lineal  feet  of 
slurry  trench,  or  a  minimum  of  2  locations  per  trench  boundary.  The  holes  shall 
be  drilled  with  hollow  stem  augers  with  a  4- inch  minimum  I.D.  Sampling  shall 
be  continuous  for  the  full  depth  of  slurry  trench  cutoff  wall  using  new  three 
inch  diameter  thin  wall  tubes.  The  thin  wall  tube  sampler  shall  be  a  stationary 
piston  type  containing  a  sealed  piston  and  a  locking  cone  in  the  head  to  prevent 
the  piston  from  moving  downward.  The  inside  of  the  tubes  may  be  coated  with 
bentonite  slurry  or  shellac  to  prevent  corrosion  of  the  tube. 

12.8.2.  Backfilling.  The  boreholes  will  be  backfilled  with  the 
soil -bentonite  backfill  material,  except  the  top  1  foot  which  shall  be  backfilled 
with  clay.  Backfill  will  be  dropped  into  the  boring  with  periodic  rodding  to 
break  up  any  bridging  which  may  occur  during  backfilling  operations.  A  minimum 
of  14  days  after  backfilling,  the  Contractor  shall  add  additional  clay  soil  to 
any  boring  which  exhibits  settlement. 

12.8.3.  Survey.  The  elevation  of  the  ground  surface  at  each  boring 
location  shall  be  determined  within  an  accuracy  of  0.1  feet.  The  location  of 
each  boring  shall  be  determined  within  an  accuracy  of  0.1  feet. 

12.8.4.  Testing.  Samples  will  either  be  extruded  in  the  field, 
Contractor  permeability  tested,  or  sent  to  the  Missouri  River  Division  Laboratory 
for  Quality  Assurance  testing.  The  Contractor  shall  perform  permeability  tests 
on  two  samples  from  each  boring:  one  sample  from  near  the  water  table  depth  and 
one  sample  from  near  the  trench  bottom.  For  10  percent  of  those  locations,  the 
sample  collected  either  immediately  above  or  immediately  below  the  Contractor 
permeability  samples  will  be  sent  to  the  MRD  Lab.  Prior  to  Contractor 
permeability  testing,  the  samples  will  be  X-Rayed.  An  engineer  or  technician 
familiar  with  examining  sample  X-Rays  will  determine  which  part  of  the  sample 
will  be  used  for  permeability  testing.  The  samples  not  permeability  tested  will 
be  extruded  in  the  field,  photographed,  and  described  (consistency,  color, 
observed  defects)  in  a  logbook.  All  undisturbed  samples  to  be  taken  offsite  will 
be  sealed  with  expandable  packers  with  plastic  end  caps  taped  on  to  prevent  loss 
of  moisture.  Samples  to  be  tested  for  permeability  (Contractor  or  Government) 
will  be  shipped  vertically  in  boxes  or  in  a  rack,  and  the  permeability  tests  must 
be  completed  within  6  weeks  of  field  sampling.  Permeability  testing  will  be  done 
in  accordance  with  EM  1110-2-1906,  Appendix  VII,  Back- Pressure  Method.  Draft 
test  results  shall  be  reported  no  later  than  7  days  after  testing  completion. 
The  address  of  the  Missouri  River  Division  Laboratory  is: 

Department  of  the  Army 

Corps  of  Engineers,  Missouri  River  Division 

ATTN:  CEMRD-ED-GL  (Solsky) 

420  So.  18th  St. 

Omaha,  NE  68102-2586 

Telephone:  (402)444-4304 

12.9.  Samples  of  ImperviousKev  Stratum.  Samples  of  the  inqjervious  stratum 
shall  he  taken  at  the  minimum  excavation  depth  shown  on.  the  drawings  at  foot 
horizontal  intervals  and  at  additional  intervals  or  depths  as  directed  hy  the 
Contracting  Officer.  The  sampler  shall  be  a  inch  1.0.,  or  larger, 

*(drive  tube  s^pler)  with  a  minimum  length  of  feet,.  Samples  shall  be 

obtained  by  advancing  the  sampler  a  minimum  of  inches  Into  the  impervious 

stratum.  The  samples  shall  have  a  minimum  length  (recover)  ef  inches 

After  examining  these  samples,  the  Contracting  Officer  will  either  approve  the 
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teri!titta.ciQk  ©xcavatlon.  at  the  sample  points  or  require  additiotial  exoavatlo-xt. 
■If  ade^tiqn^l  excavation  :fs  required,  •  thfeti  additional  aamp lea- aJiiall..  be  furnished 
^  the  Contractor  as  specified  above .  All  samples  shall  be  properly  identified 
and  labeled,  placed  "In  sealed  plastic  •.•container's^  dnd  stored  in'  a:-.:location 
designated  by  the  Contracting  Officer.  Sampling  of  the  key  stratum  is  specified 
in  Subparagraph  Samples  of  Bedrock. 

12.10.  Records.  Records  shall  be  maintained  by  the  Contractor  for  all 
testing,  measurements,  and  inspections  performed  to  ascertain  that  the  slurry 
trench  soil-bentonite  cutoff  wall  construction  meets  the  specifications.  Required 
reports,  records,  and  documentation  shall  be  furnished  to  the  Government  daily. 
The  Contractor's  required  records  are  outlined  below. 

12.10.1.  As -Built  Profile.  An  as -built  profile  of  the  trench 
bottom,  backfill  slopes  including  descriptions  of  materials  encountered  in  the 
trench  bottom  shall  be  continuously  maintained  by  the  Contractor.  This  profile 
shall  indicate  extent  of  excavation  and  the  soil-bentonite  backfill  profile  at 
the  end  of  each  work  day,  as  determined  from  soundinas.  The  Soil-bentonite 
bgc^fil2_^atch5^^^ets_wil^_also_^^ear_on_^he__log_^^_i£_will^^^_^no^n_^hege 
each_batch_of_^ateri^l^^^g_£lage^_in_^^e_trench^ 

12.10.2.  Results.  The  results  of  all  construction  control  testing 
required  in  these  specifications,  including  water  tests,  slurry  tests,  backfill 
tests,  and  depth  soundings  shall  be  furnished  by  the  Contractor.  The  Contractor 
shall  furnish  records  of  all  observations,  measurements,  and  tests  performed, 
identified  with  the  location  and  time  of  testing.  These  records  shall  be 
furnished  no  later  than  24  hours  after  the  tests,  measurements,  and/or 
observations  were  made. 

12.10.3.  Bentonite  Slurry  Mix.  Bentonite  slurry  mix  quantities, 
proportions  of  all  additives  utilized,  and  placement  locations  into  the  trench 
shall  be  recorded  by  the  Contractor.  Any  adjustments  in  the  bentonite  slurry 
mix  shall  also  be  recorded. 

12.10.4.  Construction  Log.  The  Contractor  shall  maintain  a 
construction  log  of  daily  activities  which  shall  include  delays  encountered 
during  construction,  causes  of  delays,  locations  of  affected  areas,  and  extent 
of  delays.  The  log  shall  also  record  unusual  conditions  or  problems  encountered, 
and  the  dispositions  made. 

13.  QUALITY  ASSURANCE.  The  Government  will  perform  quality  assurance  testing 
on  the  bentonite  slurry  and  backfill  materials  using  the  laboratory  and  equipment 
furnished  by  the  Contractor.  The  Government  testing  will  in  no  way  relieve  the 
Contractor  of  the  responsibility  of  performing  tests  necessary  to  meet  the 
construction  requirements.  The  Contractor  shall  provide  the  equipment  and 
laboratory  space  to  government  personnel  on  demand  and  these  services  shall  be 
considered  a  subsidiary  obligation  of  the  slurry  trench  soil -bentonite  cutoff 
wall  construction.  All  routine  testing  procedures  being  conducted  by  the 
Contractor  shall  be  available  for  inspection  by  the  Contracting  Officer  at  any 
time.  The  quality  assurance  testing  program  is  given  in  Table  2.  Quality 
assurance  sampling  and  testing  of  the  completed  trench  is  specified  in 
subparagraph  In-Situ  Soil -Bentonite  Slurry  Trench  Permeability  Determinations. 

14.  MEASUREMENT. 

14.1.  Lines  and  Grades.  The  slurry  trench  cutoff  shall  be  constructed  to 
the  elevations,  lines,  grades,  and  cross  sections  shown  on  the  drawings,  unless 
otherwise  directed  by  the  Contracting  officer.  The  Government  reserves  the 
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right  to  modify  the  elevations,  lines,  grades,  and/or  cross  sections  as  may  be 
determined  necessary  by  the  Contracting  Officer. 

14.2.  Soil -Bentonite  Slurry  Trench  Cutoff.  Measurement  for  Soil -Bentonite 
Slurry  Trench  shall  be  based  on  the  area  in  square  feet  of  slurry  measured  in 
a  vertical  plane  through  the  centerline  of  the  slurry  trenches  within  the 
boundaries  established  by  the  work  platform  as  defined  in  subparagraph  Work 
Platform,  the  bottom  of  the  excavated  trenches  as  approved,  and  vertical  lines 
at  each  end  of  the  approved  full  depths  of  the  excavated  trenches.  Measurement 
shall  be  based  on  surveys  and  soundings  taken  at  the  site  as  directed  and 
approved  by  the  Contracting  Officer. 

15.  PAYMENT.  Payment  for  Soil -Bentonite  Slurry  Trench  measured  as  specified 
hereinbefore  shall  be  made  at  the  contract  unit  price  per  square  foot.  Such 
price  shall  include  all  costs  of  stripping,  excavating  by  the  slurry  method  of 
excavation,  cleaning  the  trench  bottom,  stockpiling  or  spoiling  excavated 
materials,  obtaining  backfill  materials  from  commercial  quarry,  mixing,  blending, 
placing  and  rodding  the  slurry  trench  backfill,  and  all  other  items  incidental 
to  the  construction  and  completion  of  the  slurry  trench.  No  separate  payment 
will  be  made  for  slurry  materials  including  bentonite,  additives,  equipment  and 
mixing,  handling  and  cleaning  the  slurry,  diking  around  the  open  trench,  and 
overtime  during  continuous  operations,  cleanup,  and  assistance  in  the  collection 
and  maintenance  of  records;  such  items  being  included  in  the  price  of  slurry 
trench . 
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TABLE  1 

SOIL- BENTONITE  SLURRY  TRENCH  QUALITY  CONTROL  TESTING 


Subiect 

Test 

Standard 

Snecific  Test 

Freauencv 

Bentonite  Powder 

API  STD-13A 

a.  YP/PV  Ratio 

b.  Plastic  Viscosity 

c.  Filtrate 

d.  Record: 

dl.  Wet  Screen 
Analysis 

d2 .  Moisture  Content 

1  per  truck 
shipment 
(100  bags) 

Chemical  Analysis 

API  RP  13B-1 

a.  pH 

Initially 

of  Water 

b.  Hardness 

c.  Total  Dissolved 
Solids 

d.  Oil,  Organics  etc. 

and  monthly 
thereafter 

ASTM  D152 

Chloride 

1  per  water 

supply 


source  or 
if  changes 
occur 


Initial  Soil 
Bentonite  Slurry 
Properties 

API  RP 

13B-1 

a.  Viscosity 

b.  Density 

c.  pH 

3 

per  shift 
(see 

Note  1) 

In-Trench  Soil 
Bentonite  Slurry 
Properties 

API  RP 

13B-1 

a.  Viscosity 

b.  Density 

c .  Sand  Content 

3 

per  shift 
(see 

Note  1) 

Backfill  Material 

ASTM  D 
ASTM  D 

422 

4318 

Grain  Size 

Atterberg  limits 

1 

per  500 
cubic  yds 

Soil -Bentonite 

ASTM  C 

143 

Slump  Cone 

3 

per  shift 

Backfill  Material 

API  RP 

13B-1 

Density 

(see  Note 
1) 

ASTM  D 

422 

Grain  Size 

1 

per  2000 
cubic  yds 

ASTM  D  2216 

EM  1110-2-1906 

Moisture 

Permeability 

1  per  100 
ft.  length 
or  per  new 
batch 
(see  Note 
2) 

Compacted  Clay 

ASTM  D 

422 

Grain  Size 

1 

per  2000 
cubic  yds 

ASTM  D 

2922 

Density  (Nuclear) 

5 

per  lift 

ASTM  D 

3017 

Moisture  (Nuclear) 

5 

per  lift 
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Notes : 


1)  If  more  than  one  (1)  batching  plant  is  being  used,  these 
frequencies  shall  apply  to  each  batching  plant  separately. 

2)  Permeability  test  may  be  performed  using  fixed  wall  permeameter 
except  that  for  every  five  such  tests,  there  shall  be 
performed  one  test  using  flexible  wall  permeameter . 

3)  Requirements  of  permeability  on  completed  soil -bentonite  cutoff 
wall  are  specified  in  Subparagraph;  Slurry  Trench. 
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TABLE  2 

SOIL-BENTONITE  SLURRY  TRENCH  QUALITY  ASSURANCE  TESTING 


Subiect 

Test 

Standard 

Specific  Test 

Freauencv 

Initial  Soil 

API  RP  13B-1 

a.  Viscosity 

1  per  3 

Bentonite  Slurry 

b.  Density 

shifts 

Properties 

c.  pH 

(Note  1) 

In-Trench  Soil 

API  RP  13B-1 

a.  Viscosity 

1  per  3 

Bentonite  Slurry 

b.  Density 

shifts 

Properties 

c.  Sand  Content 

(Note  1) 

Backfill  Material 

ASTM  D  422 

Grain  Size 

1  per  5000 

ASTM  D  4318 

Atterberg  limits 

cubic  yds 

Soil -Bentonite 

ASTM  C  143 

Slump  Cone 

1  per  3 

Backfill  Material 

API  RP  13B-1 

Density 

shifts 
(Note  1) 

ASTM  D  422 

Grain  Size 

1  per  10000 
cubic  yds 

ASTM  D  2216 

Moisture 

1  per  500 

EM  1110-2-1906 

Permeability 

ft.  length 
or  per  new 
batch 
(Note  2) 

Notes:  1)  If  more  than  one  (1)  batching  plant  is  being  used,  these 

frequencies  shall  apply  to  each  batching  plant  separately. 

2)  Permeability  test  may  be  performed  using  fixed  wall  permeameter 
except  that  for  every  five  such  tests,  there  shall  be 
performed  one  test  using  flexible  wall  permeameter. 

3)  Requirements  of  permeability  on  completed  soil-bentonite  cutoff 
wall  are  specified  in  Subparagraph:  Slurry  Trench. 
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ZERO  ACCIDENTS 

SECTION  02215 
GEOTEXTILE  FILTER 

INDEX 

1.  SCOPE 

2 .  APPLICABLE  PUBLICATIONS 

3 .  MATERIALS 

4.  SHIPMENT  AND  STORAGE 

Attachments:  Table  1  -  Physical  Strength  Requirements 

1.  SCOPE:  The  work  provided  for  herein  consists  of  furnishing  all  plant,  labor, 
material,  and  equipment  and  performing  all  operations  required  for  furnishing, 
hauling,  and  placing  the  geotextile  filter,  complete,  as  specified  herein  and 
shown  on  the  contract  drawings,  and  maintaining  the  geotextile  until  placement 
of  the  compacted  clay  cover  is  completed  and  accepted. 

2.  APPLICABLE  PUBLICATIONS:  The  following  publications  of  the  current  issues 
listed  below,  but  referred  to  thereafter  by  basic  designation  only,  form  a  part 
of  this  specification  to  the  extent  indicated  by  the  references  thereto:  * 

2.1.  American  Society  for  Testing  and  Materials  (ASTM) : 

D  123-85  Terminology  Relating  to  Textiles  Materials 

D  1117-80  Non  woven  Fabrics  (Trapezoidal  Tear  Test) 

D  1682-64  Breaking  Load  and  Elongation  of  Textile  Fabrics 

(Rev  1975) 

D  1683-81  Failure  in  Sewn  Seams  of  Woven  Fabrics 

D  3787 -80a  Bursting  Strength  of  Knitted  Goods:  Constant- 

Rate-of  Traverse  (CRT),  Ball  Burst  Test 
D  3884-80  Abrasion  Resistance  of  Textile  Fabrics  (Rotary 

Platform,  Double -Head  Method) 

D  4491-85  Test  Methods  for  Water  Permeability  of 

Geotextiles  by  Permittivity 

3 .  MATERIALS : 

3.1.  Geotextile:  The  geotextile  shall  be  a  non-woven  or  woven  pervious 
sheet  of  plastic  yarn  as  defined  by  ASTM  D  123.  The  geotextile  shall  provide 
an  Equivalent  Opening  Size  (EOS)  no  finer  than  the  U.  S.  Standard  Sieve  No.  100 
and  no  coarser  than  the  U.  S.  Standard  Sieve  No.  70.  The  geotextile  fiber  shall 
consist  of  a  long- chain  synthetic  polymer  composed  of  at  least  85  percent  by 
weight  of  propylene,  ethylene,  ester,  amide  or  vinylidene - chloride ,  and  shall 
contain  stabilizers  and/or  inhibitors  added  to  the  base  plastic  if  necessary  to 
make  the  filaments  resistant  to  deterioration  due  to  ultra-violet  and  heat 
exposure.  The  geotextile  shall  conform  to  the  physical  strength  requirements 
in  Table  No.  1.  The  geotextile  should  be  fixed  so  that  the  yarns  will  retain 
their  relative  position  with  respect  to  each  other.  The  edges  of  the  geotextile 
shall  be  finished  to  prevent  the  outer  yarn  from  pulling  away  from  the 


5.  INSTALLATION  OF  GEOTEXTILE 

6 .  SUBMITTALS 

7.  MEASUREMENT  AND  PAYMENT 
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geotextile.  If  requested  by  the  Contracting  Officer,  the  Contractor  shall 
provide  to  the  Government  geotextile  samples  for  testing  to  determine  compliance 
with  any  or  all  of  the  requirements  in  this  specification.  When  samples  are  to 
be  provided,  they  shall  be  submitted  a  minimum  of  30  days  prior  to  the  beginning 
of  installation  of  the  same  geotextile  material.  The  terms  "geotextile”  and 
"geotextile  filter"  are  one  and  the  same. 

3.2.  Seams:  The  seams  of  the  geotextile  shall  be  sewn  with  thread  of  a 
material  meeting  the  chemical  requirements  given  above  for  geotextile  yarn  or 
shall  be  bonded  by  cementing  or  by  heat.  The  sheets  of  geotextile  shall  be 
attached  at  the  factory  or  another  approved  location  to  form  sections  not  less 
than  10-feet  wide.  Seams  shall  be  tested  in  accordance  with  method  ASTM  D  1683, 
using  1  inch  square  jaws  and  12  inches  per  minute  constant  rate  of  traverse. 
The  strengths  shall  be  not  less  than  90  percent  of  the  required  tensile  strength 
(Table  1)  of  the  unaged  geotextile  in  any  principal  direction. 

3.3.  Acceptance  Requirements ;  All  brands  of  geotextile  and  all  seams  to 
be  used  shall  be  accepted  on  the  following  basis.  The  Contractor  shall  furnish 
the  Contracting  Officer,  in  duplicate,  a  mill  certificate  or  affidavit  signed 
by  a  legally  authorized  official  from  the  company  manufacturing  the  geotextile. 
The  mill  certificate  or  affidavit  shall  attest  that  the  geotextile  meets  the 
chemical,  physical  and  manufacturing  requirements  stated  in  this  specification. 

4.  SHIPMENT  AND  STORAGE:  During  all  periods  of  shipment  and  storage,  the 
geo textile  shall  be  protected  from  direct  sunlight,  ultraviolet  rays,  tempera¬ 
tures  greater  than  140®F,  mud,  dirt,  dust  and  debris.  To  the  extent  possible, 
the  geotextile  shall  be  maintained  wrapped  in  a  heavy  duty  protective  covering. 

5.  INSTALLATION  OF  GEOTEXTILE:  The  geotextile  shall  be  placed  in  the  manner 
and  at  the  locations  shown  on  the  drawings.  At  the  time  of  installation, 
geotextile  shall  be  rejected  if  it  has  defects,  rips,  holes,  flaws,  deterioration 
or  damage  incurred  during  manufacture,  transportation  or  storage.  Areas  on  which 
the  geotextile  is  to  be  placed  shall  be  excavated,  trimmed,  and  shaped  to  a 
relatively  smooth  condition  to  conform  to  the  cross  sections  shown  on  the  plans. 
Where  such  areas  are  below  grade,  they  shall  be  brought  to  grade  and  compacted 
to  a  density  equal  to  the  adjacent  undisturbed  material  at  no  additional  cost 
to  the  Government.  The  geo  textile  shall  be  laid  smooth  and  free  of  tension, 
stress,  folds,  wrinkles  or  creases.  The  strips  shall  be  placed  to  provide  a 
minimum  width  of  12  inches  of  overlap  for  each  joint.  Temporary  pinning  of  the 
geo textile  will  not  be  allowed.  The  Contractor  shall  place  the  geotextile  as 
necessary  to  prevent  any  slippage  of  the  geotextile.  The  geotextile  shall  be 
protected  at  all  times  during  construction  from  contamination  by  surface  runoff 
and  any  geotextile  so  contaminated  shall  be  removed  and  replaced  with 
uncontaminated  geotextile  at  no  expense  to  the  Government.  Any  damage  to  the 
geotextile  during  its  installation  or  during  placement  of  the  compacted  clay 
shall  be  replaced  by  the  Contractor  at  no  cost  to  the  Government.  The  work  shall 
be  scheduled  so  that  the  covering  of  the  geotextile  with  the  compacted  clay  is 
accomplished  within  5  days  after  placement  of  the  geotextile.  Failure  to  comply 
shall  require  replacement  of  geotextile.  The  geotextile  shall  be  protected  from 
damage  due  to  the  placement  of  compacted  clay  by  limiting  the  height  of  drop  of 
the  riprap  to  less  than  3  feet. 

6.  SUBMITTALS;  In  accordance  with  SECTION:  SPECIAL  CLAUSES,  the  Contractor 
shall  submit  the  following  items  required  by  this  section: 
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6.1.  Category  I:  None. 

6.2.  Category  II:  (For  Approval) 

Samples  (para  3.1) 

Certified  Test  Results  (para  3.3) 

7.  MEASUREMENT  AND  PAYMENT:  No  quantity  measurement  or  separated  pa3nment  will 
be  made  for  the  equipment,  materials  and  associated  work  specified  herein.  The 
cost  for  all  work,  equipment  and  materials  described  in  this  section  shall  be 
included  in  the  Contract  Lump  Sum  Bid  Item  for  All  Remaining  Work. 
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+Unaged  geotextile  is  defined  as  geotextile  in  the  condition  received  from  the  manufacturer  or 
distributor. 
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SECTION  02221 

EXCAVATION,  TRENCHING,  AND  BACKFILLING 
FOR  UTILITIES  SYSTEMS 

INDEX 


1. 

APPLICABLE  PUBLICATIONS 

5. 

SPECIAL  REQUIREMENTS 

2. 

DEFINITIONS 

6. 

TESTING 

3. 

EXCAVATION 

7. 

PAVEMENT  AND  WALK  REMOVAL 

4. 

BACKFILLING 

AND  REPLACEMENT 

PART  1  -  GENERAL 


1.  APPLICABLE  PUBLICATIONS.  The  publications  listed  below  form  a  part  of  this 
specification  to  the  extent  referenced.  The  publications  are  referred  to  in  the 
text  by  the  basic  designation  only. 

1.1.  AMERICAN  WOOD  PRESERVER'S  BUREAU  (AWPB)  STANDARD. 

LP-22  Softwood  Lumber,  Timber  and  Plywood  Pressure 

Treated  with  Water  Borne  Preservatives  for 
Ground  Contact  Use  (Rev.  March  1980) 

1.2.  AMERICAN  SOCIETY  FOR  TESTING  AND  MATERIALS  (ASTM)  PUBLICATIONS. 


D  1556-82 


D  1557-78 


D  2167-84 


D  2487-85 


D  2922-81 


D  3017-78 


E  548-84 


Density  of  Soil  In  Place  by  the  Sand-Cone 
Method 

Moisture-Density  Relations  of  Soils  and 
Soil -Aggregate  Mixtures  Using  10 -lb  (4.54  kg) 
Rammer  and  18 -inch  (457  mm)  Drop 
Density  and  Unit  Weight  of  Soil  In  Place  by 
the  Rubber -Balloon  Method 
Classification  of  Soils  for  Engineering 
Purposes 

Density  of  Soil  and  Soil-Aggregate  in  Place  by 
Nuclear  Methods  (Shallow  Depth) 

Moisture  Content  of  Soil  and  Soil-Aggregate  in 
Place  by  Nuclear  Methods  (Shallow  Depth) 
Preparation  of  Criteria  for  Use  in  Evaluation 
of  Testing  Laboratories  and  Inspection  Bodies 


2 .  DEFINITIONS . 

2.1.  SUITABLE  MATERIALS.  Suitable  materials  shall  consist  of  any  material 
not  included  in  the  unsuitable  materials  definition. 


2.2.  UNSUITABLE  MATERIALS.  Unsuitable  materials  include  but  are  not 
limited  to  those  materials  containing  roots  and  other  organic  matter,  trash, 
debris,  frozen  materials  and  stones  larger  than  3  inches,  and  materials 
classified  in  ASTM  D  2487  as  MH,  PT,  OH,  and  OL.  Unsuitable  materials  also 
include  landfill  material,  refuse  material,  debris  from  previous  construction 
and  materials  too  soft  to  properly  support  utility  pipe,  conduit,  or  appurtenance 
structures.  Otherwise  suitable  material  which  is  unsuitable  due  to  excess 
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moisture  content  will  not  be  classified  as  unsuitable  material  unless  it  cannot 
be  dried  by  manipulation,  aeration,  or  blending  with  other  materials. 

2.3.  COHESIONLESS  AND  COHESIVE  MATERIALS.  Cohesionless  materials  shall 
include  materials  classified  in  ASTM  D  2487  as  GW,  GP,  SW,  and  SP.  Cohesive 
materials  include  materials  classified  as  GC,  SC,  ML,  CL,  MH,  and  CH.  Materials 
classified  as  GM  and  SM  will  be  identified  as  cohesionless  only  when  the  fines 
are  nonplastic. 

mn 

2.4.  ROCK.  Rock  shall  consist  of  boulders  measuring  1/2  cubic  yard  or 
more  and  materials  that  cannot  be  removed  without  systematic  drilling  and 
blasting  such  as  rock  material  in  ledges,  bedded  deposits,  unstratified  masses 
and  conglomerate  deposits,  and  below  ground  concrete  or  masonry  structures, 
exceeding  1/2  cubic  yard  in  volume,  except  that  pavements  will  not  be  considered 
as  rock. 

2.5.  SELECT  GRANULAR  MATERIAL.  Select  granular  material  shall  consist 
of  well-graded  sand,  gravel,  crushed  gravel,  crushed  stone  or  crushed  slag 
composed  of  hard,  tough  and  durable  particles,  and  shall  not  contain  more  than 
10  percent  by  weight  of  material  passing  a  No.  200  mesh  sieve  and  no  less  than 
95  percent  by  weight  passing  the  1-inch  sieve,  with  a  maximum  allowable  aggregate 
size  of  1  inch  or  the  maximum  size  recommended  by  the  pipe  manufacturer, 
whichever  is  smaller,  unless  otherwise  specified. 

2.6.  DEGREE  OF  COMPACTION.  Degree  of  compaction  shall  be  expressed  as 
a  percentage  of  the  maximum  density  obtained  by  the  test  procedure  presented  in 
ASTM  D  1557. 


PART  2  -  EXECUTION 


3.  EXCAVATION.  Excavation  of  every  description  and  of  whatever  substances 
encountered  shall  be  performed  to  the  lines  and  grades  indicated.  liRock  exca¬ 
vation  shall  include  removal  and  disposition  of  material  defined  as  rock  in 
paragraph  DEFINITIONS .  Earth  excavation  shall  include  removal  and  disposal  of 
material  not  classified  as  rock  excavation. ii|  During  excavation,  material 
suitable  for  backfilling  shall  be  stockpiled  in  an  orderly  manner  at  a  distance 
from  the  banks  of  the  trench  [sufficient  to  avoid  overloading  and  to  prevent 
slides  or  cave-ins|i; 


instance 


Adequate  drainage  shall  be  provided  for  the  stockpiles  and 
surrounding  areas  by  means  of  ditches,  dikes,  or  other  approved  methods.  The 
stockpiles  shall  also  be  protected  from  contamination  with  unsuitable  excavated 
material  or  other  material  that  may  destroy  the  quality  and  fitness  of  the 
suitable  stockpiled  material .  If  the  Contractor  fails  to  protect  the  stockpiles 
and  any  material  becomes  unsatisfactory  as  a  result,  such  material,  if  directed, 
shall  be  removed  and  replaced  with  satisfactory  on-site  or  imported  material  from 
approved  sources  at  no  additional  cost  to  the  Government.  Excavated  material 
not  required  or  not  satisfactory  for  backfill  shall  be  disposed  of  off  Base  jj|or 
shall  be  disposed  of  in  waste  areas  shown  on  the  drawings|:i.  Grading  shall  be 
done  as  may  be  necessary  to  prevent  surface  water  from  flowing  into  the 
excavation,  and  any  water  accumulating  therein  shall  be  removed  so  that  the 
stability  of  the  bottom  and  sides  of  the  excavation  is  maintained.  Unauthorized 
overexcavation  shall  be  backfilled  in  accordance  with  paragraph  BACKFILLING  at 
no  additional  cost  to  the  Government. 
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3.1.  TRENCH  EXCAVATION.  The  trench  below  the  top  of  the -pipe  shall  not 
be  excavated  wider  than  the  outside  diameter  of  the  pipe  plus  24  inches  for 
pipes  of  less  than  24  inch  inside  diameter  and  no  wider  than  the  outside  diameter 
of  the  pipe  plus  36  inches  for  larger  sizes.  Where  trench  widths  are  exceeded, 
redesign  using  stronger  pipe  or  special  installation  procedures  shall  be 
necessary.  Cost  of  this  redesign  and  increased  cost  of  pipe  or  installation 
shall  be  borne  by  the  Contractor  without  additional  cost  to  the  Government. 
Trench  walls  below  the  top  of  the  pipe  shall  be  vertical 

|ior  may  be  sloped  as  allowed  by  the  pipe  manufacturer's  installation 
manuai|r  Trench  walls  above  the  top  of  pipe  may  be  sloped  or  widened  as 
necessary  for  the  proper  performance  of  the  work. 

3.1.1.  Bottom  Preparation.  Trench  bottoms  shall  be  over  excavated 
to  allow  the  installation  of  granular  bedding  as  detailed  on  the  drawings . 


3.1.2.  Removal  of  Rock.  Where  ^overdepth  is  not  indicated  and! 
rock  is  encountered  in  the  bottom  of  the  trench,  such  material  shall  be  removed 

12  inches  below  the  required  grade  and  replaced  with  suitable  materials  as 
provided  in  paragraph:  BACKFILLING. 

3.1.3.  Removal  of  Unsuitable  Material.  Where  unsuitable  material 
is  encountered  in  the  bottom  of  the  trench,  such  material  shall  be  removed  to 
the  depth  directed  and  replaced  to  the  proper  grade  with  select  granular  mate¬ 
rial  as  provided  in  paragraph  BACKFILLING.  When  removal  of  unsuitable  material 
is  required  due  to  the  fault  or  neglect  of  the  Contractor  in  his  performance  of 
work,  the  resulting  material  shall  be  excavated  and  replaced  by  the  Contractor 
without  additional  cost  to  the  Government. 

3.2.  EXCAVATION  FOR  APPURTENANCES.  Excavation  for  manholes  or  similar 
structures  shall  be  i|;;sufficient  to  leave  at  least  12  inches  clear  between  the 
outer  structure  surfaces  and  the  face  of  the  excavation  or  support  members::|i  ilsof 
sufficient  size  to  permit  the  placement  and  removal  of  forms  for  the  full  length 
and-  width  of  structure  footings  and  fottndations  as  shown] .  -(Rock  shall  be 
cleaned  of  loose  debris  and  cut  to  a  firm  surface  either  level,  stepped,  or 
serrated,  as  shown  or  as  directed.  Loose  disintegrated  rock  and  thin  strata 
shall  be  removed. Removal  of  unsuitable  material  shall  be  as  specified  above. 
When  concrete  or  masonry  is  to  be  placed  in  an  excavated  area,  special  care 
shall  be  taken  not  to  disturb  the  bottom  of  the  excavation.  Excavation  to  the 
final  grade  level  shall  not  be  made  until  just  before  the  concrete  or  masonry 
is  to  be  placed. 


3.3.  DEWATERING.  The  Contractor  shall  provide  and  maintain  adequate 
dewatering  equipment  to  remove  and  dispose  of  all  surface  and  ground  water 
entering  excavations,  trenches,  or  other  parts  of  the  work.  Each  excavation 
shall  be  kept  dry  during  subgrade  preparation  and  continually  thereafter  until 
the  structure  to  be  built,  or  the  pipe  to  be  installed,  therein  is  completed  to 
the  extent  that  no  damage  from  hydrostatic  pressure,  flotation,  or  other  cause 
will  result.  All  excavations  for  concrete  structures  or  trenches  which  extend 
down  to  or  below  ground  water  shall  be  dewatered  by  lowering  and  keeping  the 
ground  water  level  beneath  such  excavations  12  inches  or  more  below  the  bottom 
of  the  excavation.  Surface  water  shall  be  diverted  or  otherwise  prevented  from 
entering  excavated  areas  or  trenches  to  the  greatest  extent  practicable  without 
causing  damage  to  adjacent  property.  Existing  drainage  facilities  may  be  used 
for  disposal  of  surface  and  ground  water  during  dewatering  operations  subject 
to  prior  approval  of  the  Contracting  Officer.  The  Contractor  shall  be 
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responsible  for  all  damages  incurred  to  the  drainage  facilities . as  a  result  of 
the  dewatering  operations.  All  pipes  or  conduits  shall  be  left  clean  and  free 
of  sediment. 

3.4.  SHEETING  AND  SHORING.  Except  where  banks  are  cut  back  on  a  stable 
slope,  excavation  for  structures  and  trenches  shall  be  sheeted,  braced,  and 
shored,  as  necessary,  to  prevent  caving  or  sliding,  to  provide  protection  for 
workmen  and  the  work,  and  to  provide  protection  for  existing  structures  and 
facilities.  Sheeting,  bracing,  and  shoring  shall  be  designed  and  built  to 
withstand  all  loads  that  might  be  caused  by  earth  movement  or  pressure,  and 
shall  be  rigid,  maintaining  shape  and  position  under  all  circumstances. 

3.5.  NOT  USED .  BORING ^  OR  'riMNEiJNO  . shall  be  used  at  th& 
locations  Indicated  on  the  drawings  for  installation  of  a  particular  underground 
iuttilit^  llhd.:-  This-jnethod  may  also  be  used  tn  other  lotatiohs  not  Indicated-  if, 
in  the  opinion,  of  the  Contracting  Officer,  the  utility  line  cannot  be  safely 
Insfcalled  and  backfilled  using  open  cut  methods. 

f<m . 

3.5.1.  HQX_nSEDj_j2asihg -'Pipe  shall  he  welded  steel  pipe  -with  a 
miniHRsai  yield  strength  of  35,000  psi  and  a  minimum  wall  thickness  -of  , 
inches,  Joints  in  the  casing  pipe 'Shall  be  welded.  See  drawings  for  details 
on  proper  size  selection  of  casing  pipe.' 

3.5.2.  NOT_USEg^^_Jnstailation  of  casing  pipe  shall  be  hy  machine 
with  a  cutting  head  and  a  continuous  ••Auger  mounted  inside  the  casing  pipe. 
Casing  shall  he'  installed  simultaneously  with  the  boring  of  the  bole,  and 
excavated  earth  removed  hy  the  -auger  through  the  casing.  Boring  methods  using 
Water' will  not  be  permitted. 

iiiM 

3.5.3.  NOTUSgD^Otillty  bine  shall  be  supported  inside  the  casing 
as  indicated  on  the  drawings  with  wood  skids. 

3^5 .4 .  NOT  USED .  Preservative  Treatment  fof  wood  skids  and  -spaoers 
shdl’l  be  a  water  borhe  preservative  in  acc-ordance  with  AWFB  i,P-22.  A  minimum 
of  four  tenths  (0.4)  pounds  of  preservative  per  cubic  foot  of  skid  or  spacer 
shall  be  retained, 

4.  BACKFILLING.  Backfill  material  shall  consist  of  suitable  material. 
Backfill  shall  be  placed  in  layers  not  exceeding  6  inches  loose  thickness  for 
compaction  by  hand  operated  machine  compactors ,  and  8  inches  loose  thickness  for 
other  than  hand  operated  machines,  unless  otherwise  specified.  Each  layer  shall 
be  compacted  to  at  least  95  percent  maximum  density  for  cohesionless  soils  and 
90  percent  maximum  density  for  cohesive  soils,  unless  otherwise  specified. 

■1 

4.1.  TRENCH  BACKFILL.  Trenches  shall  be  backfilled  to  the  grade  shown. 
ilThe  trench  shall  be  backfilled  to  1  feet  above  the  top  of  pipe  prior  to 
performing  the  required  pressure  test.  The  joints  and  couplings  shall  be  left 
uncovered  during  the  pressure  test.J  §The  trench  shall  not  be  backfilled  until 
all  specified  tests  are  performed.!; 

4.1.1.  Not  Used. 

4.1.2.  Replacement  of  Unsuitable  Material.  Unsuitable  material 
removed  from  the  bottom  of  the  trench  or  excavation  shall  be  replaced  with  select 
granular  material  placed  in  layers  not  exceeding  6  inches  loose  thickness. 

Wm 
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4.1.3.  Bedding.  Bedding  shall  conform  to  the  details  shown  on  the 
drawings  and  specified  below.  Material  shall  be  deposited  in  6  inch  loose  layers 
and  compacted  with  approved  methods  to  at  least  95  percent  maximum  density.  Care 
shall  be  taken  to  ensure  thorough  compaction  of  the  fill  under  the  pipe  haunches . 
Bedding  shall  consist  of  select  granular  material. 

4. 1.3.1.  a' Bedding;.  Class  A  b&dditig  is 
not.  required  xinless  ' iiopEoper  trenching  o-r  -nnexpected  trencli. -conditions  require 

4. 1.3. 2.  ®  Bedding.  Glass  B  bedding 
sh^il  be  usdd  for  all  gravity  sewer  lines, i 

4. 1.3. 3.  Class  C  Bedding.  Class  C  bedding  shall  be  used 
for  all  pressure  pipe.  A  maximum  allowable  aggregate  size  of  1/2  inch  shall  be 
used  for  all  plastic  pressure  pipe,  ductile,  or  cast  iron  pipe. 

4.1.4.  Initial  Backfill  shall  consist  of  suitable  materials  with 
a  maximvim  stone  size  not  exceeding  the  limits  shown  on  the  drawings.  Initial 
backfill  shall  be  placed  in  6- inch  loose  thickness  layers  and  compacted  to  at 
least  90  percent  of  maximum  density  at  moisture  contents  that  will  facilitate 
compaction  in  granular  materials  and  shall  be  within  -1  and  +4  percent  of  optimum 
for  all  other  materials.  Initial  backfill  shall  be  placed  to  a  height  of  at 
least  1  foot  above  the  top  of  the  pipe.  Care  shall  be  taken  to  ensure  thorough 
compaction  of  the  fill  under  the  haunches  of  the  pipe. 

4.1.5.  Final  Backfill.  The  remainder  of  the  trench,  except  for 
special  materials  for  roadways ,  railroads  and  airfields ,  shall  be  backfilled 
with  suitable  material.  Backfill  material  shall  be  deposited  and  compacted  as 
follows : 

4. 1.5.1.  ^l_USEgj^^&oadways ,  Bailroads,  and  Airfields .. 
{Backfill  below  tfie  elevation  at  which  the  special  requirements  given  in  SSCTION'. 
[GRACIJife]  {IXGAVATIOIJ,  EMBAMKMEUT ,  AM)  IRBFARATIOM  OF  SGBGEADE  FOR  ROADWAYS, 
RAIIROABS,  AMD  AIRFIELDS]  ahali- be  placed  in  6 inch  •  layers  compacted  to  95 
percent  ■jnaxlqtuffi  density.  ]  {Backfill  shall  be  placed  up  to  the  elevation  of  the 
base  course  .ih  b-inch  layers  and-.contpacted  to  95  percept  maximum  density.  Base 
course  shall  be  compacted  to  100  percent  maximum  density,}  Bavement  shall 
conform  to  FAEAGRAPH:  PAVEMEOT  AHB  WAIJK.  REMOYAL  AHD  REPLAGEMEMT .  Water  flooding 
or  jetting  methods  of  compaction  will  not  be "permitted, 

4.1.6.  Sidewalks,  Turfed  or  Seeded  Areas  and  Miscellaneous  Areas. 
Backfill  shall  be  deposited  in  layers  of  a  maximum  of  12-inch  loose  thickness, 
and  compacted  to  85  percent  maximiim  density  for  cohesive  soils  and  90  percent 
maximum  density  for  cohesionless  soils.  |Water  flooding  or  jetting  methods  of 
compacti-on  will  be  permitted  for  granular  non- cohesive  backfill  material.  Water 
jetting  shall  not  be  allowed  to  penetrate  the  initial  backfill. J  [Compaction 
by  water  flooding  or  jetting  will  not  be  permitted.;!;  This  requirement  shall  also 
apply  to  all  other  areas  not  specifically  designated  above. 

M)# 

4.2.  BACKFILL  FOR  APPURTENANCES.  After  the  manhole  or  similar  structure 

has  been  constructed  ||and  the  concrete  has  been  allowed  to  cure  for  _ 2 _  days|:i, 

backfill  shall  be  placed  in  such  a  manner  that  the  structure  will  not  be  damaged 
by  the  shock  of  falling  earth.  The  backfill  material  shall  be  deposited  and 
compacted  as  specified  for  final  backfill,  and  shall  be  placed  in  such  a  manner 
as  to  prevent  eccentric  loading  and  excessive  stress  on  the  structure. 
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5.  SPECIAL  REQUIREMENTS.  Special  requirements  for  both  excavation  and  back¬ 
fill  relating  to  the  specific  utilities  are  as  follows :  ‘ 

5.1.  Trenches  shall  be  graded  saad  shall 
prd'^^ld.e  the  asttiltftoffi.  cover  as  specified  for  pipe-laying  requirements  In  SKClIION; 
ms-  sisTRismoN  ststm, 

5.2.  WATER  LINES.  Trenches  shall  be  of  a  depth  to  provide  a  minimum 

cover  of  5  feet  from  the  existing  ground  surface,  or  from  the  indicated  finished 
grade,  whichever  is  lower,  to  the  top  of  the  pipe.  |iFor  fire  protection  yard 
mains  or  piping,  an  additional  inches  of  cover  is  required. i| 

5.3.  ^T_USED^_jlEAf  DlSTRIBUTiOH  i^YSTEH.  '.Bedding  materiai  ahd  'inlhial 
bse'kfiXX  shall  be  fr&c.  of  stones  larger  than  1/4  inch  in  any  dimension.. 

. 5i4'!  ■  mCTRICAL  biSTRIBUTM^  SYSTEM.  Minimum'  cover  from  the  finished 

grade  |and  special  trenching  requirementsjl  for  direct-burial  electrical  cables 
and  conduits  are  specified  in  SECTION:  ELECTRICAL_^W^^j__^md^g2 

drawingsJ*iPiiiiWii^«iiiiipitM)EMROtM) , 

Mil 

5.5.  PLASTIC  MARKING  TAPE.  Warning  tape  shall  be  of  the  type  specifically 
manufactured  for  marking  and  locating  underground  utilities .  The  tape  shall  be 

installed  directly  above  the  pipe,  at  a  depth  of  ||l8i  |i _ IH  inches  below 

finished  grade  unless  otherwise  shown.  The  tape  shall  be  acid  and  alkali - 
resistant  polyethylene  film,  6  inches  wide  with  minimum  thickness  of  0.004  inch 
and  shall  have  a  minimxim  strength  of  1750  psi  lengthwise  and  1500  psi  crosswise 
with  an  elongation  factor  of  350  percent.  Tape  color  shall  be  as  specified  in 
Table  1  and  shall  bear  a  continuous  printed  inscription  describing  the  specific 
utility. 

Table  1.  Tape  Color 


Red: 

Electric 

Yellow: 

Gas,  Oil,  Dangerous  Materials 

Orange : 

Telephone,  Telegraph,  Television 
Police,  and  Fire  Communications 

Blue: 

Water  Systems 

Green: 

Sewer  Systems 

Tape  for  all  nonmetallic  utility  lines  shall  have  integral  wires,  foil  backing, 
or  other  means  to  enable  detection  by  a  metal  detector  when  the  tape  is  buried 
up  to  3  feet  deep.  The  metallic  core  shall  be  encased  in  a  protective  jacket 
or  provided  with  other  means  to  protect  it  from  corrosion. 

6.  TESTING.  Testing  shall  be  the  responsibility  of  the  Contractor  and  shall 
be  performed  at  no  additional  cost  to  the  Government. 

6.1.  DETERMINATION  OF  DENSITY.  Density  tests  shall  be  performed  by  an 
approved  commercial  testing  laboratory  or  may  be  tested  by  facilities  furnished 
by  the  Contractor.  Approval  of  testing  facilities  shall  be  based  on  compliance 
with  ASTM  E  548,  and  no  work  requiring  testing  will  be  permitted  until  the 
facilities  have  been  inspected  and  approved  by  the  Contracting  Officer.  Tests 
shall  be  performed  in  sufficient  numbers  to  ensure  that  the  specified  density 

is  being  obtained  for  each  lift.  One  test  shall  be  made  for  each  i200|:  |i _ |ii 

linear  feet  or  less  for  each  layer  of  specified  depth,  except  areas  to  receive 
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pavements ,  for  which  one  test  shall  be  made  for  each  i|il00i|  ^  -  1:  linear  feet 

or  less.  Laboratory  tests  for  moisture -density  relations  shall  be  determined 
in  accordance  with  ASTM  D  1557,  Method  B,  C,  or  D.  A  mechanical  tamper  may  be 
used,  provided  the  results  are  correlated  with  those  obtained  by  the  referenced 
hand  tamper.  Field  in-place  density  shall  be  determined  in  accordance  with  ASTM 
,  D  1556,  ASTM  D  2167|,  or  ASTM  D  2922.  When  ASTM  D  2922  is  used,  the  calibration 
curves  shall  be  checked  and  adjusted  using  only  the  sand  cone  method  as  described 
in  paragraph  "Calibration"  of  ASTM  D  2922.  ASTM  D  2922  results  in  a  wet  unit 
weight  of  soil  and  when  using  this  method,  ASTM  D  3017  shall  be  used  to  determine 
the  moisture  content  of  the  soil.  The  calibration  curves  furnished  with  the 
moisture  gages  shall  be  checked  along  with  density  calibration  checks  as 
described  in  ASTM  D  3017.  The  calibration  checks  of  both  the  density  and 
moisture  gages  shall  be  made  at  the  beginning  of  a  job,  on  each  different  type 
of  material  encountered,  at  intervals  as  directed  by  the  Contracting  Officer. 
If  ASTM  D  2922  is  used  for  field  density  control,  there  should  be  at  least  one 
test  performed  according  to  ASTM  D  1556  per  every  ten  tests  performed  according 
to  ASTM  D  2922  for  correlation  of  test  results.  Copies  of  calibration  curves 
and  results  of  calibration  tests  shall  be  furnished  to  the  Contracting  Officer 
within  24  hours  of  conclusion  of  the  tests|.  Trenches  improperly  compacted  shall 
be  reopened  to  the  depth  directed,  then  refilled  and  compacted  to  the  density 
specified  at  no  additional  cost  to  the  Government. 

#:(sr)#  . .  . 

6.2.  NOT  USED.  DlSFLAGMEMT  OF  SEWERS .  After  other  required  tests  have 

beau  performed  and  the  trench  backfill  compacted  to  [ _ _  feet  above  the  top 

of  the  pipe]  {the  finished  grade  surface | ,  the  pipe  shall  be  inspected  to  deter¬ 
mine  whether  significant  displacement  has  occurred.  This  inspection  shall  be 
conducted  in  the  presence' of  the  Contracting  Officer.  Pipe  sizes  larger  than 
36  inches  shall  be  entered  and  examined,  while  smaller  diameter  pipe  shall  be 
inspected  by  shining  a.  li;^t  or  laser  between  manholes  or  manhole  locations,  or 
use  of  televiainn  cameras  passed  through  the  pipe.  If,  in  the  judgment  of 
the  Contracting  Officer,  the  interior  of  the  pipe  shows  poor  alignment  or  any 
other  defects  .that  would  cause  Improper  functioning  of  the  system,  the  defects 
shall  be  remedied  as  directed  at  no  additional  cost  to  the  Government. 

7.  NOT  USED. PAVEMENT  AND  WAIK  REMOVAL  AND  REPLACEMENT. 

.  . . 

•7  ,i,  FLEXIBLE  PAVEMENT;  Where  construction  requires  cutting  and  repiacing 

of  flexible  pavement,  cutting  shall  be  so  accomplished  that  the  remaining  exposed 
edges  shall  conform  vertically  and  horizontally  to  a  straight  line.  The  full 
depth  of  surface  and  hinder  course  shall  be  removed  to  a  width  of  10  feet  with 
a  saw  cut  on  the  edges.  Base  course  shall  be  removed  to  a  point- 1  foot  back  from 
each  side  of  ■  the  trench ,  The  replaced  pavemAnt .  shall  match  the  existing  In 
section:- and  depth  •  and  shall,  conform,  to  | SECTION:  ...  M-TUMINOWS .  .INTEf^DIATE  AND 
SURFACE  COURSES,]  [SECTION;  CRUSHED  AGGREGATE  BASE  COURSE,}  [and]  [SECTION: 
SUBBASE  COURSE] .  Concrete  -curb  [and  gutter]  shall  he  removed. to  the'  nearest 
joint.  Saw  cutting  to  a  minimum  depth  of  1  inch  will  be  permitted  if  the 
remaining:  section  to  the  next. joint  is  4  feet. or  more,.'  Replaced,  section  shall 
match  the  adjacent  curb  [and  gutter]  and  shall  be  [3000]  [4000]  pst  concrete, 
air -entrained.  Waste  materials  shall  he  disposed  of  [in  waste  areas  shown  on 
the  draMngs]  [off -Base] , 

7.'2<  RIGID  PAVEMENT,  ^er'e  construction  requires  ' removal  and  replace- 
meht.]"bf  ! rigid' pdvement,  the  cutting,  shall  be  accompris^ed  by  a  concrete  haW;' 
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iiaistm V'deptk’  l>e ' t  ?iac&i  rirsfee '••‘rei^  d%'tli:-..«i':^«etion 

Kiajf.  be  fe^ok&fi  out'  in  atiy  Ap-ftowd  l^idth  o-f tnmov^d  ^haXl  $ucli 

that  no  area  of  pavement'  removed  ox  replaced  and  no  .adjacent  slab  or  portion  of 
slab  ^shich  remaina'  to.:t'he.i,paveman't.  ahuttins  thi^  feplaoement  alah- shall  have 
length  or  'widtlh  between  joints  of  less  than  10  feetl  Replaced  pav^e'nt  .shall 
match  the  adjacent  pavement  and  shall  ha  [3000J  [4000]  psi  air -an trained 

concrete-  [Integral  enrb  .shall  match  the  adjacent  cufb-]  Concrete  ruhhle 
teaultiiig  fEomythe^^ahbVe.:  •.opefatlona  shali.'bef  if^sposed  of  .Ji^n  waste  ..arp^  .^hnwn 
on  the  drawings]  |of £>*•  Basel - 

7.3,  WAl^S,  IJhera'  cottstmetion  reunites  removal  and  replacement  of 
concrete  walks,  removal  shall  he  to  the  nearest  Joint-  Saw  cutting  to  a  minimum 
depth  .of  1  inch  will  .he  permitted  if  the  remaining  section  to  the  nearest  Joint 
is  4  feet  or  more-  Replaced,  walk  shall  match  the- adjacent  walk  and  shall  he 

iKmi 

7.4-  fEMfOMfef-  pAVEHEiJf  REPAIR,  the  Contraoter  shall  provide  a  temporary 
asphaltic  co-id  mix  patch  on  all  roads  which  have  not  been  permanently  repaired 
within  [5]  [30J  flays  of  closing  the  pavemctit  to  traffic-.  The  surface  drainage 
shall  he  constructed  to  minimize  the  infiltration  of  water  into  the  pavement, 
the  Contractor  shall  he  rosponsihla  for  maintaining  the  temporary  patch  until 
the  permanent  repair,  as  specified  above,  is  completed. 
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SECTION  02241 


IH2004/MFS 


CRUSHED -AGGREGATE  BASE  COURSE 
02/89 


PART  1  GENERAL 

iigi 

1.1  SUMMARY  (Not  Applicable) 

1 . 2  REFERENCES 

■■ 

The  publications  listed  below  form  a  part  of  this  specification  to  the  extent 
referenced.  The  publications  are  referred  to  in  the  text  by  basic  designation 
only. 

AMERICAN  ASSOCIATION  OF  STATE  HIGHWAY  AND  TRANSPORTATION  OFFICIALS 


pssiif  i 

\-AASHX0  M  $2-\  (1985)  Wire-Gloth  Sieves  for  Testing  Purposes 

\-MSHT0  T  l-V  (1984)  San^lirig  Aggregates 

\’-AASHT0  T  19 -\  (1980;  Rev,  1986)  Unit  Weight  and  Voids  in 

. tiiliiiiiii . 

\-AASHT0  T  27'\  (1984)  Sieve  Analysis  of  Fine  and  Coarse 

Atggnegaiee 

VAASHTO  T'84-\  (1988)' Specific  Gravity  and  Absorption  of  Fine 

\-AASHT0  T  85-\  (1985)  Specific  Gravity^  and  Absorption  of  Coarse 

Igppigf tpi 

\-AASHTd  T  08-\  (1986)  Particle  Size  Analysis  of  Soils 

\-AASHT0  T.  89-\  '  (19871)  Determining,  the  Liquid  Limit  of  Soils 

\-AASifrO  T  90 (19871)  Determining  the  Plastic  Limit  and 

Plasticity  Index  of  Soils 

\-AASHT0  T  96-\  (19871)  Resistance  to  Abrasion  of  Small-Size 

Coarse  Aggregate  by  Use  of  the  Los  Angeles 
Machine 
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\-MSio:o 

\-AASH1'0 

IIastm  c 
IIastm  c 

;';\;A  STM  C 
X^ASltC  G 
B^STM  c 

IIastm  c 

i|A.STM  D 

IIastm  d 

^STM  D 

IIastm  d 
B^-STM  d 


T  1:00 -\  :.™41M0.):oMG..iS.£.U:E:e:.!T,0Smi:tP:£6lACiO^^^^^^ 

a  lO-Lb^  [4,54  kgj  fianfflisr  and  aa  IS-Xti.  [457  araj 
ii!E:0.p 

T  101  *\  (1086)  Density  of  Soil  Iti-Placs  by  tlie  Sand- 


T  (1086)  IJetisity  o£  Soil  and  Soil-Aggregate  In- 

Place  by  JftLclear  Methods  (Shallow  Depth) 

f  239-\  (1086)  Moisture  Content  of  Soil  and  Soil- 

Aggregate  In-Place  by  Nuclear  Methods  (Shallow 

pepth): 

AMERICAN  SOCIETY  FOR  TESTING  AND  MATERIALS  (ASTM) 


(1983)  Soundness  of  Aggregates  by  Use  of  Sedium 
Sulfate  or  Magnesium  Sulfate 

11711 

(1984)  Materials  Finer  Than  75-um  (No.  200) 
Sieve  in  Mineral  Aggregates  by  Washing 

(1084)  Specific  Gravity  and  Absorption  of  Course 
Aggregate 

128-\ 

■(1984)  Specific  Gravity  and  Absorption  of  Fine 
Aggregate; 

13111 

(1981;  R  1987)  Resistance  to  Degradation  of 
Small -Size  Coarse  Aggregate  by  Abrasion  and 
Impact  in  the  Los  Angeles  Machine 

136|| 

(1984;  Rev.  a)  Sieve  Analysis  of  Fine  and  Coarse 
Aggregates 

75^ 

(1987)  Sampling  Aggregates 

422|| 

(1963;  R  1972)  Particle-Size  Analysis  of  Soils 

1556.\ 

(1982)  Density  of  Soil  In-Place  by  the  Sand- 
Cone  Method 

1557';N; 

(1978)  Moisture -Density  Relations  of  Soils  and 
Soil -Aggregate  Mixtures  Using  10-Lb.  (4.54-kg) 
Rammer  and  18 -In.  (457 -mm)  Drop 

2922ii| 

(1981)  Density  of  Soil  and  Soil-Aggregate  In- 
Place  by  Nuclear  Methods  (Shallow  Depth) 
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IpjASTM  D  3017i^  (1978)  Moisture  Content  of  Soil  and  Soil- 

Aggregate  In-Place  by  Nuclear  Methods  (Shallow 
Depth) 

§iASTM  D  4318 *\  (1984)  Liquid  Limit,  Plastic  Limit,  and 

Plasticity  of  Soils 

^iiASTM  E  11;-^  (1987)  Wire-Cloth  Sieves  for  Testing  Purposes 

|U.S.  ARMY  CORPS  OF  ENGINEERS  HANDBOOK 
FOR  CONCRETE  AND  CEMENT 

\-CRD-C  130-\ 

1 . 3  NOT  USED 

iKm 

1 . 4  DEFINITIONS 

1.4.1  Crushed  Aggregate  Base 

Crushed  Aggregate  Base  as  used  herein  is  well  graded,  durable  crushed  aggregate 
uniformly  moistened  and  mechanically  stabilized  by  compaction. 

1.4.2  Degree  of  Compaction 

Degree  of  compaction  required  is  expressed  as  a  percentage  of  the  maximum  density 
obtained  by  the  test  procedure  presented  in  T  [[^-ASTM  D  1557|;; 

\3',  Method  D,  abbreviated  hereinafter  as  percent  laboratory  maximum  density. 

1 . 5  GENERAL 

The  work  specified  herein  consists  of  the  construction  of  a  crushed- aggregate 
base  course.  The  work  shall  be  performed  in  accordance  with  this  specification 
and  shall  conform  to  the  lines,  grades,  notes  and  typical  sections  shown  in  the 
plans . 

1 . 6  SUBMITTALS 


The  following  shall  be  submitted  in  accordance  with  Section:  SPECIAL  CLAUSES. 

1.6.1  CATEGORY  I.  None 

1.6.2  CATEGORY  II.  (For  Information  Only) 

Test  Reports  (para  1.6.3) 

Aggregate  Records  (Para  1.6.4) 


(1979)  Scratch  Hardness  of  Coarse  Aggregate 
Particlesl; 
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1.6.3  Test  Reports 

Results  of  initial  laboratory  tests  for  prequalification  purposes  shall  be 
submitted  to  the  Contracting  Officer  prior  to  using  the  material. 

Copies  of  field  test  results  for  quality  control  purposes  shall  be  submitted 
within  24  hours  after  the  tests  are  performed  and  prior  to  placing  subsequent 
construction  over  completed  base  course . 

Calibration  curves  and  related  test  results  shall  be  submitted  prior  to  using 
the  device  or  equipment  being  calibrated. 

Sources  of  all  materials  shall  be  selected  well  in  advance  of  the  time  that 
materials  will  be  required  in  the  work.  Test  results  from  samples  shall  be 
submitted  for  approval  not  less  than  30  '  ""■■■%  days  before  material  is  required 

for  the  work. 

1.6.4  Records 

Only  one  type  of  coarse  aggregate  shall  be  used  on  the  project  and  a  notification 
stating  which  aggregate  is  to  be  used  shall  be  submitted. 

1 . 7  WEATHER  LIMITATIONS 

Base  shall  not  be  constructed  when  the  atmospheric  temperature  is  less  than  35 
degrees  F.  Base  course  shall  not  be  constructed  on  underlying  material  that 
is  frozen  or  contains  frost.  When  the  temperature  falls  below  35  degrees  F, 
completed  or  partially  completed  areas  of  base  course  shall  be  protected  by  the 
Contractor  against  any  detrimental  effects  of  freezing  using  approved  methods. 

1.8  PLANT,  EQUIPMENT,  MACHINES,  AND  TOOLS 

1.8.1  General  Requirements 

Plant,  equipment,  machines,  and  tools  used  in  the  work  shall  be  subject  to 
approval  prior  to  commencing  work  and  shall  be  maintained  in  satisfactory  working 
condition  at  all  times.  Other  compacting  equipment  may  be  used  in  lieu  of  that 
specified,  where  it  can  be  demonstrated  that  the  results  are  equivalent.  The 
equipment  shall  be  adequate  and  have  the  capability  of  producing  the  results 
specified. 

1.8.2  Steel-Wheeled  Rollers 

Steel -wheeled  rollers  shall  be  the  self-propelled  type  weighing  not  less  than 
10  tons,  with  a  minimum  weight  of  300  pounds  per  inch  width  of  rear  wheel. 
Wheels  of  the  rollers  shall  be  equipped  with  adjustable  scrapers.  The  use  of 
vibratory  rollers  is  optional. 

1.8.3  Pneumatic-Tired  Rollers 

pig 
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Pneumatic -tired  rollers  shall  have  four  or  more  tires,  each  loaded  to  a  minimum 
of  30,000  pounds  and  inflated  to  a  minimum  pressure  of  150  psi.  The  loading 
shall  be  equally  distributed  to  all  wheels,  and  the  tires  shall  be  uniformly 
inflated.  Towing  equipment  shall  also  be  pneumatic -tired. 

1.8.4  Mechanical  Spreader 

Mechanical  spreader  shall  be  self-propelled  or  attached  to  a  propelling  unit 
capable  of  moving  the  spreader  and  material  truck.  The  device  shall  be  steerable 
and  shall  have  variable  speeds  forward  and  reverse.  The  spreader  and  propelling 
unit  shall  be  carried  on  tracks,  rubber  tires,  or  drum- type  steel  rollers  that 
will  not  disturb  the  underlying  material.  The  spreader  shall  contain  a  hopper, 
an  adjustable  screed,  and  outboard  bumper  rolls  and  be  designed  to  have  a 
uniform,  steady  flow  of  material  from  the  hopper.  The  spreader  shall  be  capable 
of  laying  material  without  segregation  across  the  full  width  of  the  lane  to  a 
uniform  thickness  and  to  a  uniform  loose  density  so  that  when  compacted,  the 
layer  or  layers  shall  conform  to  thickness  and  grade  requirements  indicated. 
The  Contracting  Officer  may  require  a  demonstration  of  the  spreader  prior  to 
approving  use  in  performance  of  the  work. 

1.8.5  Sprinkling  Equipment 

Sprinkling  equipment  shall  consist  of  tank  trucks,  pressure  distributors,  or 
other  approved  equipment  designed  to  apply  controlled  quantities  of  water 
uniformly  over  variable  widths  of  surface. 

1.8.6  Tampers 

Tampers  shall  be  of  an  approved  mechanical  type,  operated  by  either  pneumatic 
pressure  or  internal  combustion,  and  shall  have  sufficient  weight  and  striking 
power  to  produce  the  compaction  required. 

1.8.7  Straightedge 

The  Contractor  shall  furnish  and  maintain  at  the  site,  in  good  condition,  one 
10-  foot  straightedge  for  each  bituminous  paver,  for  use  in  the  testing  of  the 
finished  surface.  Straightedge  shall  be  made  available  for  Government  use. 
Straightedges  shall  be  constructed  of  aluminum  or  other  lightweight  metal  and 
shall  have  blades  of  box  or  box-girder  cross  section  with  flat  bottom  reinforced 
to  insure  rigidity  and  accuracy.  Straightedges  shall  have  handles  to  facilitate 
movement  on  pavement. 

1.9  STOCKPILING  MATERIALS 

Materials  shall  be  stockpiled  in  the  manner  and  at  locations  designated.  Before 
stockpiling  of  material,  storage  sites  shall  be  cleared,  leveled  and  graded  to 
drain.  Materials  obtained  from  different  sources  shall  be  stockpiled  separately. 

1.10  SAMPLING  AND  TESTING 
1.10.1  General  Requirements 

um 
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Sampling  and  testing  shall  be  performed  by  an  approved  commercial  testing 
laboratory  or  by  facilities  furnished  by  the  Contractor  subject  to  approval. 
No  work  requiring  testing  shall  be  permitted  until  the  facilities  have  been 
inspected  and  approved.  The  first  inspection  shall  be  at  the  expense  of  the 
Government.  Cost  incurred  for  any  subsequent  inspection  required  because  of 
failure  of  the  facilities  to  pass  the  first  inspection  will  be  charged  to  the 
Contractor.  Tests  shall  be  performed  at  the  frequency  specified  herein  after 
and  at  the  locations  and  times  necessary  to  insure  that  in-place  materials  and 
compaction  meet  specified  requirements .  Copies  of  test  results  shall  be 
furnished  to  the  Contracting  Officer  as  soon  as  tests  results  are  available  and 
in  every  case  within  24  hours  of  completion  of  tests  and  prior  to  placing 
subsequent  construction  over  completed  base  course. 

1.10.2  Test  Results 

The  Contractor  shall  select  the  source  of  materials  and  perform  initial 
sampling  and  testing  sufficiently  in  advace  to  not  delay  the  work.  The 
contractor  shall  control  his  oeprations  during  production  and  placement  of 
material,  so  that  materials  in  the  completed  course  will  comply  with  the 
specified  requirements.  When  a  material  source  is  changed,  the  new  material  will 
be  tested  for  compliance. 

When  deficiencies  are  found,  the  material  already  placed  shall  be  retested  to 
determine  the  extent  of  unacceptable  material.  All  in-place  unacceptable 
material  shall  be  replaced  or  modified  as  directed  by  the  Contracting  Officer . 


1.10.3  Sampling 

All  samples  including  those  required  and  used  by  the  Contractor  for  control  of 
his  operations,  shall  be  representative  of  materials  being  placed.  In  addition, 
samples  shall  be  taken  from  completed  and  compacted  course.  All  aggregate 
samples  shall  be  taken  in  conformance  with  j^AASHTOT  2}  i|iASTM  D  75;||  unless 
otherwise  approved  or  directed. 

1.10.4  Sieve  AnaLys is 


shall  be  tested 
and  i|:|i,'-;A^HT0 

IHastmT'iT- 

\j;.  A^er  the  initial  test,  a  minimum  of  one  analysis  shali  be  performed  for 
each  1000  square  yards  of  each  layer  of  material  placed  and  compacted,  crushed 
particles  shall  be  determined  by  visual  examination  and  measurement  for  each 
sieve  analysis  unless  the  material  is  crushed  quarried  rock  or  otherwise 
approved,  with  a  minimum  of  three  analyses  for  each  day's  run  until  the  course 
is  completed. 


1.10.5  Liquid  Limit  and  Plasticity  Index 

One  liquid  limit  and  plasticity  index  shall  be  performed  for  each  sieve  analysis. 
Liquid  limit  and  plasticity  index  shall  be  in  accordance  with  T  '89-- 
\]  l\-AASfiTO  T  [\-ASTM  D  4318':\3'. 
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1.10.6  Laboratory  Density 

Tests  shall  provide  a  moisture-density  relationship  for  the  aggregate  base 
course.  Tests  shall  be  conducted  in  accordance  with  |['s,;~AASK|!0;; T  !|\-iASTM 

D  1557'^j',  Method  D. 

1.10.7  Soundess 

Prior  to  commencing  construction,  a  soundness  test  shall  be  determined  in 
accordance  with  ASTM  C  88  using  magnesium  sulfate. 

1.10.8  Wear  (L.A.  Abrasion)  Tests 

Wear  tests  shall  be  performed  in  accordance  with  ;[\-AASHT0  T  96 “XJ  iVASTM  C 
131^^  prior  to  beginning  construction.  One  test  shall  be  r\m  per  il lOOOl  square 
yards  of  completed  base  course.  A  minimxm  of  one  test  per  aggregate  source  shall 
be  run. 

1.10.9  Sampling  and  Testing  During  Construction 

Quality  control  sampling  and  testing  during  construction  shall  be  performed  by 
the  Contractor  as  specified  in  paragraph  "FIELD  QUALITY  CONTROL"  herein,  and 
paragraph:  CONTRACTOR  QUALITY  CONTROL  in  SECTION:  SPECIAL  CLAUSES. 

PART  2  PRODUCTS 

2 . 1  MATERIALS 

#(10)# 

2.1.1  Aggregates 

Aggregates  shall  consist  of  crushed  stone,  crushed  gravel,  angular  sand  or  other 
approved  sound,  durable  materials  processed  and  blended  or  naturally  combined. 
Aggregates  shall  be  durable  and  sound,  free  from  foreign  materials  such  as 
organic  matter,  Itimps  of  clay  and  coatings.  ;|pis integrated  granite  shall  not 
be  used  for  production  of  any  aggregate  and  the  processed  aggregate  shall  contain 
not  more  than  2.0  percent  by  weight  of  disintegrated  granite  particles  in  that 
portion  of  the  total  sample  larger  than  the  No.  4  sieve  and  not  more  than  4.0 
percent  in  any  individual  sieve  size  listed  in  the  required  aggregate  gradation 
for  that  portion  larger  than  the  No.  4  sieve.  A  disintegrated  granite  particle 
is  defined  as  a  soft,  crumbly  particle  of  igneous  rock  having  a  visible 
crystalline  grain  size  and  consisting  essentially  of  feldspar  and  quartz  with 
lesser  amounts  of  micas  and/or  amphiboles  and  pyroxenes.  Generally,  the  rock 
particle  will  be  stained  by  iron  oxide  and  the  feldspar  grains  will  have  a  dull , 
highly  fractured  appearance.  The  individual  mineral  grains  are  so  weakly  bonded 
that  the  particle  will  crumble  under  moderate  pressure.  When  tested  by  Test 
Method  CRD-C  130  the  particle  would  be  classified  as  soft.|  The  Contractor  shall 
obtain  materials  that  meet  the  requirements  specified  herein  and  that  can  be 
constructed  to  meet  the  gradation,  compaction  and  smoothness  requirements 
specified  herein  after  placement.  The  material  retained  on  a  No.  4  sieve  shall 
be  known  as  coarse  aggregate;  that  passing  the  No.  4  sieve  shall  be  known  as 
binder  material. 
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2. 1.1.1  Coarse  Aggregate 


Coarse  aggregates  shall  consist  of  crushed  stone  or  crushed  gravel  having  angular 
fragments  of  uniform  density  and  quality,  and  a  percentage  of  wear  not  to  exceed 
50  percent  after  500  revolutions  x^en  tested  in  accordance  with 
III  ^^liASTM  C  131i|||.  When  subjected  to  5  cycles  of  the  soundness  test,  in 
accordance  with  ASTM  C  88  using  magnesium  sulfate,  the  loss  in  weight  of  coarse 
aggregate  shall  not  exceed  18  percent.  The  amount  of  flat  and  elongated 
particles  shall  not  exceed  30  percent.  A  flat  particle  is  one  having  a  ratio 
of  width  to  thickness  greater  than  3,  and  an  elongated  particle  is  one  having 
a  ratio  of  length  to  width  greater  than  3.  Crushed  gravel  shall  conform  to  the 
requirements  of  Crushed  Gravel  or  Crushed  Stone  below.  The  Contractor  shall 
notify  the  Contracting  Officer  in  writing  stating  which  subparagraphs  the  crushed 
gravel  shall  conform  to,  and  the  selection  paragraph  requirements  shall  be 
mandatory  for  the  entire  job. 


a.  Crushed  Gravel:  Crushed  gravel  shall  be  manufactured  from  gravel  particles 
50  percent  of  which  by  weight  are  retained  on  the  maximum  size  gradation  sieve 
specified. 


b.  Crushed  Stone:  Crushed  stone  retained  on  each  sieve  specified  shall 
contain  at  least  50  percent  by  weight  of  crushed  pieces  having  two  of  more 
freshly  fractured  faces  with  the  area  of  each  face  being  at  least  equal  to  75 
percent  of  the  smallest  midsectional  area  of  the  piece.  When  two  fractures  are 
adjacent,  the  angle  between  the  planes  of  the  fractures  must  be  at  least  30 
degrees  to  count  as  two  fractured  faces . 


2.1.2  Binder  Material 


Binder  material  shall  consist  of  screenings,  angular  sand,  or  other  finely 
divided  mineral  matter  processed  or  naturally  combined  with  the  coarse  aggregate. 
Liquid- limit  and  plasticity- index  requirements  shall  apply  to  any  component  that 
is  blended  to  meet  the  required  gradation  and  shall  also  apply  to  the  completed 
course.  The  portion  of  any  component  or  of  the  completed  course  passing  the  No. 
40  sieve  shall  be  either  nonplastic  or  have  a  liquid  limit  not  greater  than  25 
and  a  plasticity  index  not  greater  than  5. 

2.1.3  Gradation 

Requirements  for  gradation  specified  shall  apply  to  the  completed  base  course. 
The  aggregates  shall  have  a  |l2j|  '.11^1/2]'.  lit  inch  maximum  size  and  shall  be 
continuously  graded  within  the  limits  below.  The  Contractor  shall  designate 
one  of  the  following  gradations  for  use  on  the  project  and  all  the  material 
furnished  for  the  project  shall  conform  to  the  designated  gradations  after 
placement  and  compaction. 

Sieve  Percentage  by  Weight  Passing 
Designation  Square-mesh  Sieve 
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No.  1 

No.  2 

No.  3 

2 - inch 

100 

_  _  ^ 

... 

1-1/2 -inch 

70-100 

100 

— 

1-inch 

45-80 

60-100 

100 

1/2 -inch 

30-60 

30-65 

40-70 

No.  4 

20-50 

20-50 

20-50 

No.  10 

15-40 

15-40 

15-40 

No.  40 

5-25 

5-25 

5-25 

No.  200 

0-8 

0-8 

oo 

1 

o 

0.02  mm 

0-3 

0-3 

0-3 

NOTES 


The  above  gradations  represent  the  extreme  limits  which  shall  determine 
suitability  of  aggregate  for  use  from  all  sources  of  supply.  The  aggregate  used 
in  the  work  shall  have  a  gradation  within  the  limits  designated  in  the  table, 
and  shall  not  vary  from  the  low  limit  on  one  sieve  to  the  high  limit  on  the 
adjacent  sieve  or  vice  versa,  but  shall  be  well  graded  from  coarse  to  fine. 

PART  3  EXECUTION 

3.1  GENERAL  REQUIREMENTS 

When  the  base  is  constructed  in  more  than  one  layer,  the  previously  constructed 
layer  shall  be  cleaned  of  loose  and  foreign  matter  by  sweeping  with  power 
sweepers  or  power  brooms ,  except  that  hand  brooms  may  be  used  in  areas  where 
power  cleaning  is  not  practicable.  Adequate  drainage  shall  be  provided  during 
the  entire  period  of  construction  to  prevent  water  from  collecting  or  standing 
on  the  base  course. 

3.2  OPERATION  OF  AGGREGATE  SOURCES  (PITS  OR  QUARRIES) 

#(14^1 

All  work  involved  in  the  clearing,  stripping,  and  excavating  in  opening  or 
operation  of  pits  or  quarries  shall  be  performed  by  the  Contractor. 
sources  shall  be  cleared,  stripped  and  excavated  to  working  depths  in  a  manner 
that  produces  excavation  faces  that,  ate  as  nearly  vertical  as  practicable  fur 
the  •  materials  being  excavated.  .  Strata  of  unsuitable  materials  overlying  or 
occurring  in  the  deposit  shall  be  wasted.  Methods  of  operating  aggregate  sources 
and  the  processing  and  blending  of  ^e  materials  may  be  changed  or  modified  if 
necessary  to  obtain  material  conforming  to  the  specified  requirements  < .  Upon 
completion  of  the  work,  aggregate  sources  shall  be  conditioned  to  drain.  rpadOy 
and  he  left  In  a  satisfactory  condition, ]  [Aggregates  shall  be  obtained  from 
off-site  sources. Pits  or  quarries  on  private  lands  shall  be  conditioned  in 
agreement  with  local  laws  and  authorities.] 

3.3  PREPARATION  OF  UNDERLYING  COURSE 

¥(15)  if 
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3.3.1  General  Requirements 

Before  constructing  base  course,  the  previously  constructed  underlying  course 
shall  be  cleaned  of  foreign  substances.  Surface  of  underlying  course  shall  meet 
the  specified  compaction  and  surface  tolerances.  Subgrade  shall  conform  to. 

[Section  of  sdsgra&e  m 

ROABWAYS,  RAIIROADS,  MD  AIRFIELDS]  [Section  V02210-\  GRADING  iMRmmSK)], 
[Sabbaee  course  shall  conform,  to  [Section  \«022.34^\  SDSBASE  COBRSE}  :[Sectioh 
V022S2!«\  SfiLECT-KATERIAL  SUBBASE  COURSE] .  ]  |The  granular  filter  course  shall 
conform  to  SECTION:  GRANOLAR  FILTER  COtIRSE.  ]  Ruts  or  soft,  yielding  spots  that 
may  appear  in  the  underlying  course,  areas  having  inadequate  compaction,  and 
deviations  of  the  surface  from  requirements  specified  shall  be  corrected  to 
specification  requirements  before  placing  the  base  course.  Finished  underlying 
course  shall  not  be  disturbed  by  traffic  or  other  operations  and  shall  be 
maintained  in  a  satisfactory  condition  until  base  course  is  placed. 

3.3.2  Grade  Control 

Underlying  material  shall  be  excavated  to  sufficient  depth  for  the  required  base 
course  thickness  so  that  the  finished  base  course  with  the  subsequent  surface 
course  will  meet  the  fixed  grade.  Finished  and  completed  base  course  shall 
conform  to  the  lines,  grades,  cross  section,  and  dimensions  indicated.  Line  and 
grade  stakes  shall  be  placed  by  the  Contractor  as  necessary  for  control  in 
accordance  with  SPECIAL  CLAUSES.  Grade  stakes  shall  be  in  lines  parallel  to  the 
centerline  of  the  area  under  construction  and  suitably  spaced  for  string  lining. 

3 , 4  INSTALLATION 

3.4.1  Mixing  and  Placing 

ilBii 

Materials  shall  be  mixed  by  the  stationary  plant,  traveling  plant,  or  road  mix 
method  and  placed  in  such  a  manner  as  to  obtain  uniformity  of  the  crushed 
aggregate  base  course  material  and  at  a  uniform  optimum  water  content  for 
compaction.  The  Contractor  shall  make  such  adjustments  in  mixing  or  placing 
procedures  or  in  equipment  to  obtain  the  true  grades ,  to  minimize  segregation 
and  degradation,  to  reduce  or  accelerate  loss  or  increase  of  water,  and  to  insure 
a  satisfactory  base  course. 

3.4.2  Edges  of  Base  Course 

Approved  material  shall  be  placed  along  edges  of  crushed  aggregate  base  course 
in  such  quantities  as  will  compact  to  thickness  of  the  course  being  constructed, 
or  to  the  thickness  of  each  layer  in  a  multiple  layer  course,  allowing  in  each 
operation  at  least  a  1-foot  width  of  the  shoulder  to  be  rolled  and  compacted 
simultaneously  with  rolling  and  compacting  of  each  layer  of  base  course. 

3.4.3  Compaction 

f(m.f 


Each  layer  of  crushed  aggregate  base  course  ii|including  shoulders|:  shall  be 
compacted.  Water  content  shall  be  maintained  at  optimxim.  Density  of  compacted 
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mixture  shall  be  at  least  100  percent  of  laboratory  maximum  density.  Rolling 
shall  begin  at  the  outside  edge  of  the  surface  and  proceed  to  the  center, 
overlapping  on  successive  trips  at  least  one-half  the  width  of  the  roller. 
Alternate  trips  of  the  roller  shall  be  slightly  different  lengths.  Speed  of  the 
roller  shall  be  such  that  displacement  of  the  aggregate  does  not  occur.  Areas 
inaccessible  to  the  rollers  shall  be  compacted  with  mechanical  tampers,  and  shall 
be  shaped  and  finished  by  hand  methods. 

3.4.4  Layer  Thickness 

Compacted  thickness  of  the  crushed  aggregate  base  course  shall  be  as  indicated. 
liiWhen  a  compacted  layer  of  6  inches  or  less  is  specified,  the  material  shall  be 
placed  in  a  single  layer..]  .[When* a  compacted  tEickneaa:  of  more  than  6  Inches 
is  re<jt4.1rad,  no  single  layer  •  $hall  be  in  excess  of  S 

inchea  nor  leas  than  ^  inches  when  compacted,  ] 

3.4.5  NOT  USED.  [Proof  Rolling] 

#(18)# 

‘[Proof  rolling  of  the  areas  .indicated  shall  be  in  addition  to  the  compaction 
specified  and  shall  consist  of  the  application  of  30  coveragea  with  a  heavy 
pneumatic-tired  roller  having  four  or  more  tires,  each  loaded  to  a  minimum  of 
30,000  pounds  and  inflated  to  a  minimum  o£  150  psi.  In  areas  designated,  proof 
rolling  shall  be  applied  to  the  top  lift  or  layer  op  which  base  course  is  laid 
and  to  each  layer  of  base  course.  Water  content  ef  the  top  lift  or  layer  on 
which  base  course  la  laid  shall  be  maintained  at  optimum  or  at  percentage 
directed  from  start  of  compaction  to  completion  of  proof  rolling  e£  that  layer. 
Water  content  of  each  layer  of  the  base  course  shall  be  maintained  at  the  optimum 
percentage  directed  from  start  of  compaction  to  completion  of  proof  rolling. 
Materials  in  base  course  or  underlying  materials  that  produce  unsatisfactory 
reaults.by... rolling  shall  be  removed  and  replaced  with  satisfactory  materials  and 
.r:ecompac;ted;i::|: 

3.4.6  Finishing 

The  surface  of  the  top  layer  shall  be  finished  to  grade  and  cross  section  shown. 
Finished  surface  shall  be  of  uniform  texture.  Light  blading  during  compaction 
may  be  necessary  for  the  finished  surface  to  conform  to  the  lines,  grades,  and 
cross  sections.  Should  the  surface  for  any  reason  become  rough,  corrugated, 
uneven  in  texture,  or  traffic  marked  prior  to  completion,  such  unsatisfactory 
portion  shall  be  scarified,  reworked,  recompacted,  or  replaced  as  directed. 

3.4.6. 1  Smoothness 

Surface  of  each  layer  shall  show  no  deviations  in  excess  of  3/8  inch  when  tested 
with  the  il0-:|  foot  straightedge  applied  both  parallel  with  and  perpendicular 
to  the  centerline  of  the  base -course  area.  Deviations  exceeding  this  amount 
shall  be  corrected  by  removing  material  and  replacing  with  new  material,  or  by 
reworking  existing  material  and  compacting. 

3. 4. 6. 2  Thickness  Control 
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Compacted  thickness  of  the  crushed  aggregate  base  course  shall  be  within  1/2 
inch  of  the  thickness  indicated.  Where  the  measured  thickness  is  more  than  1/2 
inch  deficient,  such  areas  shall  be  corrected  by  the  Contractor  by  scarifying, 
adding  new  material  of  proper  gradation,  reblading,  and  recompacting  .  Average 
job  thickness  shall  be  the  average  of  all  thickness  measurements  taken  for  the 
job  as  specified  above,  but  shall  be  within  1/4  inch  of  the  thickness  indicated. 

3.5  FIELD  QUALITY  CONTROL 


3.5.1  liField  Density-^\^ 

Field  in-place  density  shall  be  determined  in  accordance  with  |||iASTM  D  15561 
HIaSTM  D  2922-\3:  :|\-AASHT0  T  -T  238^\3 .  ’"lor  the  method 

presented  in  ||ASTM  D  1556].  {AASHTGT  191] ,  the  loose  plate  as  shown  shall  be  used, 
(when  jipiiiASTM  D  2922-\3  T  23S-\|  is  used,  the  calibration  curves  shall 

be  checked,  and  adjusted  if  necessary,  using  the  sand  cone  method  as  described 
in  paragraph  "Calibration"  of  the  ?|ASTM|ii  publication.  ||||ASTM  D  2922|i 

Si  IBiiiiiiiii®  results  in  a  wet  unit  weight  of  soil,  and  when  using  this 

method,  |i|ii|ASTM  D  3017r\J  T  ’23-9^\]:  shall  be  used  to  determine  the 

moisture  content  of  the  soil.  The  calibration  curves  furnished  with  the  moisture 
gauges  shall  be  checked  along  with  density  calibration  checks  as  described  in 
iilASTM  D  30171^1  .  Calibration  curves  for  the  moisture  and 

density  gages  shall  be  furnished  and  checked  by  the  Contractor  at  the  beginning 
of  the  job  and  on  each  type  of  material  encountered  on  the  job.  If  nuclear 
devices  are  used,  not  less  than  1  of  every  10  consecutive  field  density  tests 
shall  be  in  checked  using  |ASTM  D  1556|i  to  provide  correlation. 

Calibration  curves,  calibration  tests  results  and  correlation  tests  shall  be 
furnished  within  24  hours  of  the  conclusion  of  the  tests.  At  least  one  field 
density  test  shall  be  performed  for  each  §1000i|  square  yards  of  each  layer  of 
base  material,  and  not  less  than  one  test  for  each  day's  replacement.  When  the 
material  is  compacted  by  hand  operated  equipment  a  field  density  test  shall  be 
performed  for  each  100  square  yards,  or  fraction  thereof,  on  each  layer  placed. 

3.5.2  |iSmoothnes  S|i| 


Measurements  for  deviation  from  grade  and  cross  section  shown  shall  be  taken  in 
successive  positions  parallel  to  the  base  course  area  centerline  with  a  10  foot 
straightedge.  Measurements  shall  also  be  taken  perpendicular  to  the  centerline 
at  §50i  f  •  loo  '  •  ]  foot  intervals . 

3.5.3  |||Thickness^ 

The  Contractor  shall  control  his  operations  by  measurements  to  insure  placement 
of  materials  to  the  thickness  specified.  Thickness  of  the  crushed  aggregate 
base  course  shall  be  measured  at  intervals  in  such  a  manner  as  to  ensure  one 
measurement  for  each  500  square  yards  or  part  thereof  of  crushed  aggregate  base 
course.  Measurements  shall  be  made  in  3 -inch  diameter  test  holes  penetrating 
the  base  course.  Measurements  may  be  made  by  the  Government  for  verification 
of  compliance;  however,  the  Contractor  shall  not  depend  on  such  measurements  for 
his  control  of  operations. 
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3 . 6  TRAFFIC 


Completed  portions  of  the  area  may  be  opened  to  traffic ,  provided  there  is  no 
marring  or  distorting  of  the  surface  by  the  traffic.  Heavy  equipment  shall  not 
be  permitted  except  when  necessary  to  construction,  and  then  the  area  shall  be 
protected  against  marring  or  damage  to  the  completed  work. 

3 . 7  MAINTENANCE 

The  jj^asecrushed  aggregate  base  course  shall  be  maintained  in  a  satisfactory 
condition  until  accepted.  Areas  of  crushed  aggregate  base  course,  damaged  by 
freezing,  rainfall  or  other  weather  conditions  shall  be  corrected  to  meet 
specification  requirements. 

3.8  DISPOSAL  OF  UNSATISFACTORY  MATERIALS 

Removed  in-place  materials  that  are  unsuitable  for  crushed  aggregate  base  course , 
material  that  is  removed  for  the  required  correction  of  defective  areas,  ^td 
waste  material  and  debris  shall  be  disposed  of  |as  directed}-  |in  waste  disposal 
apeas  ln.dieated| . 

#<205# 
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ZERO  ACCIDENTS 
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SECTION  02243 
CRUSHED  ROCK  SURFACING 

INDEX 


1.  APPLICABLE  PUBLICATIONS 

2 .  EQUIPMENT 

3.  APPROVAL,  SAMPLING,  AND  TESTING 

4.  SUBMITTALS 

5.  WEATHER  LIMITATIONS 


6 .  STOCKPILING  MATERIAL 

7.  NOT  USED 

8 .  MATERIALS 

9 .  CONSTRUCTION 

10 .  MAINTENANCE 


1.  APPLICABLE  PUBLICATIONS.  The  publications  listed  below  form  a  part  of  this 
specification  to  the  extent  referenced.  The  publications  are  referred  to  in  the 
text  by  the  basic  designation  only. 


1.1. 


AMERICAN  SOCIETY 
C  88-83 

C  117-84 

C  131-81 


C  136-84 
D  75-87 
D  1556-82 

D  1557-78 


D  2922-81 
D  3017-78 
D  4318-84 
E  11-81 


FOR  TESTING  AND  MATERIALS  (ASTM)  STANDARDS. 
Soundness  of  Aggregates  by  Use  of  Sodiiim 
Sulfate  or  Magnesium  Sulfate 
Materials  Finer  Than  75-um  (No.  200)  Sieve 
in  Mineral  Aggregates  by  Washing 
Resistance  to  Degradation  of  Small  Size  Coarse 
Aggregate  by  Abrasion  and  Impact  in  the  Los 
Angeles  Machine 

Sieve  Analysis  of  Fine  and  Coarse  Aggregates 
Sampling  Aggregates 

Density  of  Soil  In-Place  by  the  Sand 
Cone  Method 

Moisture -Density  Relations  of  Soils  and  Soil- 
Aggregate  Mixtures  Using  10 -lb  Rammer  and 
18 -inch  Drop 

Density  of  Soil  and  Soil -Aggregate  in  Place  by 
Nuclear  Methods  (Shallow  Depth) 

Moisture  Content  of  Soil  and  Soil  Aggregate  in 
Place  by  Nuclear  Methods  (Shallow  Depth) 
Liquid  Limit,  Plastic  Limit,  and 
Plasticity  Index  of  Soils 
Wire-Cloth  Sieves  for  Testing  Purposes 


..2. 


U.  S.  ARMY  CORPS  OF  ENGINEERS  HANDBOOK  FOR  CONCRETE  AND  CEMENT. 
CRD-C  130-79  Scratch  Hardness  of  Coarse  Aggregate 

Particles| 


2.  EQUIPMENT.  All  plant,  equipment,  tools  and  machines  used  in  the  perform¬ 
ance  of  the  work  shall  be  subject  to  approval  prior  to  commencement  of  work. 
This  equipment  shall  be  maintained  in  satisfactory  working  condition  at  all 
times . 
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3.  APPROVAL,  SAMPLING,  AND  TESTING.  Sampling  and  testing  shall  be  the 
responsibility  of  the  Contractor  and  shall  be  performed  at  no  additional  cost 
to  the  Government.  Sampling  and  testing  shall  be  performed  by  an  approved 
commercial  testing  laboratory,  or  by  the  Contractor  subject  to  approval.  Tests 
shall  be  performed  at  the  frequency  specified  hereinafter.  Copies  of  test 
results  shall  be  furnished  to  the  Contracting  Officer  as  soon  as  tests  are 
performed. 

3.1.  GENERAL.  The  Contractor  shall  select  the  source  of  materials  and 
perform  initial  sampling  and  testing  sufficiently  in  advance  to  not  delay  the 
work.  The  Contractor  shall  control  his  operations  during  production  and 
placement  of  material,  so  that  materials  in  the  completed  course  will  meet 
specified  requirements.  All  quality  control  sampling  and  testing  shall  be 
performed  by  the  Contractor  in  accordance  with  paragraph:  CONTRACTOR  QUALITY 
CONTROL  in  SECTION:  SPECIAL  CLAUSES,  and  as  specified  herein.  The  Government 
may  perform  verification  tests  for  final  approval  of  materials  in  the  completed 
surfacing. 

3.2.  SAMPLES.  All  samples  including  those  required  and  used  by  the 
Contractor  for  control  of  his  operations,  shall  be  representative  of  materials 
being  placed.  In  addition,  samples  shall  be  taken  from  completed  and  compacted 
surfacing.  All  samples  shall  be  taken  in  conformance  with  ASTM  D  75  unless 
otherwise  approved  or  directed. 

3.3.  TESTS.  The  following  tests  shall  be  performed  by  the  Contractor. 

3.3.1.  Sieve  Analyses  shall  be  made  in  accordance  with  ASTM  C  117 
and  C  136.  Sieves  shall  conform  to  ASTM  E  11. 

3.3.2.  Wear  (L.A.  Abrasion)  Test  shall  be  made  in  conformance  with 

ASTM  C  131. 


3.3.3.  Soundness  shall  be  determined  in  accordance  with  ASTM 
Standard  C  88  using  magnesium  sulfate. 

3.3.4.  Liquid-Limit  and  Plasticity- Index  shall  be  determined  in 
accordance  with  ASTM  D  4318. 

3.3.5.  Moisture -Density  Determinations.  The  maximxam  density  and 
optimum  moisture  shall  be  determined  in  accordance  with  ASTM  D  1557,  Method  D. 

3.3.6.  Field  Density.  Density  shall  be  measured  in  the  field  in 
accordance  with  ASTM  D  1556,  or  ASTM  D  2922.  For  the  method  presented  in  ASTM 
D  1556,  the  base  plate  as  shown  in  the  drawing  shall  be  used.  Tests  performed 
in  accordance  with  ASTM  D  2922  result  in  a  wet  unit  weight  of  soil.  When  using 
this  method,  ASTM  D  3017  shall  be  used  to  determine  the  moisture  content  of  the 
soil.  The  calibration  curves  furnished  with  the  moisture  gages  shall  also  be 
checked  along  with  density  calibration  checks  as  described  in  ASTM  D  3017. 
Calibration  curves  for  the  moisture  gages  as  specified  in  ASTM  D  3017  and  for 
density  gages  as  specified  in  ASTM  D  2922  shall  be  furnished.  The  calibration 
curves  for  the  moisture  gages  and  density  gages  shall  be  checked  at  the  beginning 
of  the  job  and  on  each  type  of  material  encountered  on  the  job.  If  nuclear 
devices  are  used,  not  less  than  1  of  every  10  consecutive  field  density  tests 
shall  be  in  accordance  with  ASTM  D  1556  to  provide  correlation.  Calibration 
curves,  test  results,  and  correlation  tests  shall  be  furnished  within  24  hours 
of  the  conclusion  of  the  tests.  At  least  one  field  density  test  shall  be 
performed  for  each  1,000  square  yards  of  each  layer  of  base  material. 

3.3.7.  Crushed  Particles  shall  be  determined  by  visual  examination 
and  measurement. 
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3.3.8.  Degree  of  Compaction  required  under  the  paragraph: 
COMPACTION  is  expressed  as  a  percentage  of  the  maximum  density  obtained  by  the 
test  procedure  in  ASTM  D  1557,  Method  D.  This  will  be  abbreviated  hereinafter 
as  percent  laboratory  maximiom  density. 

3.4.  TESTING  FREQUENCY . 

3.4.1.  Initial  Tests.  One  of  each  of  the  following  tests  shall 
be  performed  on  the  proposed  material  prior  to  commencing  construction  to 
demonstrate  that  the  proposed  material  will  meet  all  specified  requirements  when 
furnished  and  after  placing  and  compaction. 

Sieve  Analysis 
L.A.  Abrasion 
Particle  Shape 

Crushed  Particles,  unless  material  is  crushed 
quarried  rock 
Soundness 

Liquid-Limit  and  Plasticity- Index 
Moisture -Density  Relationship 

Sill  3.4.2.  In-Place  Tests.  One  of  each  of  the  following  tests  shall 

be  performed  on  samples  taken  from  the  placed  and  compacted  crushed  rock 
surfacing.  Samples  shall  be  taken  for  each  1,000  square  yards  of  each  layer  of 
material  placed  in  each  area. 

Sieve  Analysis 
Field  Density  and  Moisture 
Liquid  Limit  and  Plasticity  Index 
Crushed  Particles,  unless  the  material  is  crushed 
quarried  rock  or  unless  otherwise  approved 

4.  SUBMITTALS.  In  accordance  with  SECTION:  SPECIAL  CLAUSES,  the  Contractor 
shall  submit  data  as  specified  herein  on  the  following: 

4.1.  CATEGORY  I.  None. 

4.2.  CATEGORY  II.  (For  Information  Only) 

Initial  test  results  on  proposed  material  (Para.  3.4.1) 

In-place  tests  (Para.  3.4.2) 

5.  LEATHER  LIMITATIONS.  Crushed  rock  surfacing  shall  be  constructed  only  when 
atmospheric  temperature  is  above  35  degrees  F.  When  the  temperature  falls  below 
35  degrees  F. ,  the  Contractor  shall  protect,  by  approved  methods,  all  areas  of 
completed  or  partially  completed  crushed  rock  surfacing  against  freezing. 


6.  STOCKPILING  MATERIAL.  Prior  to  stockpiling  of  material,  storage  sites 
shall  be  cleared  and  leveled.  Aggregates  shall  be  stockpiled  on  designated 
cleared  and  leveled  areas  so  as  to  prevent  segregation.  Aggregates  and  binders 
obtained  from  different  sources  shall  be  stockpiled  separately. 
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8.  MATERIALS.  Aggregates  shall  consist  of  crushed  stone,  crushed  gravel, 
angular  sand  or  other  approved  materials  processed  and  blended  or  naturally 
combined.  Aggregates  shall  be  free  from  foreign  materials  such  as  organic 
matter,  lumps  of  clay,  coatings,  etc.,  and  shall  be  durable  and  sound. 
IlDisintegrated  granite  shall  not  be  used  for  production  of  any  aggregate  and 
tihe  processed  aggregate  shall  contain  not  more  than  2.0  percent  by  weight  of 
disintegrated  granite  particles  in  that  portion  of  the  total  sample  larger  than 
the  No.  4  sieve  and  not  more  than  4.0  percent  in  any  individual  sieve  size  listed 
in  the  required  aggregate  gradation  for  that  portion  larger  than  the  No.  4  sieve. 
A  disintegrated  granite  particle  is  defined  as  a  soft,  crumbly  particle  of 
igneous  rock  having  a  visible  crystalline  grain  size  and  consisting  essentially 
of  feldspar  and  quartz  with  lesser  amounts  of  micas  and/or  amphiboles  and 
pyroxenes.  Generally,  the  rock  particle  will  be  stained  by  iron  oxide  and  the 
feldspar  grains  will  have  a  dull,  highly  fractured  appearance.  The  individual 
uiixisral  grains  are  so  weakly  bonded  that  the  particle  will  crumble  under  moderate 
pressure.  When  tested  by  Test  Method  CRD-C  130  the  particle  would  be  classified 
as  soft. I  The  Contractor  shall  obtain  materials  that  will  meet  the  requirements 
specified  herein  and  that  can  be  constructed  to  meet  the  gradation,  compaction 
and  smoothness  requirements  specified  herein  after  placement.  The  material 
retained  on  a  No.  4  sieve  shall  be  known  as  coarse  aggregate  and  the  material 
passing  the  No.  4  sieve  shall  be  known  as  binder  material. 

Mi 

8.1.  COARSE  AGGREGATE  conforming  to  the  requirements  specified  above 
shall  have  a  percentage  of  wear  not  to  exceed  50  percent  after  500  revolutions 
as  determined  by  ASTM  C  131.  Coarse  aggregate  shall  be  either  crushed  ledge 
rock  or  crushed  gravel .  Crushed  gravel  shall  meet  one  of  the  following  options : 

Option  1.  Crushed  gravel  retained  on  each  individual  sieve  specified 
for  coarse  aggregate  and  passing  the  next  larger  sieve  specified  shall  contain 
at  least  50  percent  by  weight  of  crushed  pieces  having  two  or  more  freshly 
fractured  faces . 

Option  2.  Crushed  gravel  shall  be  produced  from  pit  run  material 
having  at  least  30  percent  by  weight  retained  on  the  3/4-inch  sieve.  All 
oversize  material  shall  be  crushed  and  blended  with  the  finished  product  except 
that,  at  the  Contractor's  option,  cobbles  larger  than  4-inch  size  may  be 
excluded. 

When  subjected  to  five  cycles  of  the  soundness  test,  in  accordance  with  ASTM 
C  88  using  magnesium  sulfate,  the  loss  in  weight  of  coarse  aggregate  shall  not 
exceed  18  percent.  Coarse  aggregate  shall  consist  of  angular  fragments  uniform 
in  density  and  quality.  The  amount  of  flat  and  elongated  particles  shall  not 
exceed  30  percent.  A  flat  particle  is  one  having  a  ratio  of  width  to  thickness 
greater  than  3.  An  elongated  particle  is  one  having  a  ratio  of  length  to  width 
greater  than  3 . 

8.2.  BINDER  MATERIAL  shall  consist  of  screenings,  angular  sand  or  other 
finely  divided  mineral  matter  processed  or  naturally  combined  with  the  coarse 
aggregate.  The  portion  of  the  completed  course  passing  the  No.  40  sieve  shall 
have  a  liquid  limit  not  greater  than  30  and  a  plasticity  index  between  4  and 
10.  If  the  addition  of  clay  binder  is  necessary  to  meet  the  requirements 
specified  herein,  the  clay  binder  shall  have  at  least  65  percent  passing  the 
No.  10  sieve  and  shall  have  a  liquid  limit  not  greater  than  50  and  a  plasticity 
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index  not  greater  than  20.  If  the  aggregate  consists  of  crushed,  limestone,  the 
minimum  plasticity  limit  specified  hereinbefore  will  be  waived  provided  the 
Contractor  demonstrates  to  the  satisfaction  of  the  Contracting  Officer  that 
similar  material  used  in  previous  construction  produces  sufficient  "recementing 
effect"  to  eliminate  the  need  for  plastic  binder,  when  placed  and  compacted  by 
approved  procedures . 

8.3.  GEIADATION  requirements  shall  apply  to  the  completed  surface  course. 
The  aggregates  shall  have  a  maximvim  size  of  3/4  inch  and  shall  be  well  graded 
within  the  limits  specified  below. 


Sieve 

Designation 


Percentage  by  Weight 
Passing  Square  Mesh  Sieve 


3/4  inch 
3/8  inch 
No.  4 
No.  10 
No.  40 
No.  200 


100 

60-90 

45-80 

35-70 

20-45 

8-20 


The  above  gradation  represents  the  extreme  limits  which  shall  determine 
suitability  of  aggregate  for  use  from  all  sources  of  supply.  The  aggregate  used 
in  the  work  shall  have  a  gradation  within  the  limits  designated  in  the  table, 
and  shall  not  vary  from  the  low  limit  on  one  sieve  to  the  high  limit  on  the 
adjacent  sieve  or  vice  versa,  but  shall  be  well  graded  from  coarse  to  fine. 


9.  CONSTRUCTION. 

9.1.  GRADE  CONTROL.  During  construction  the  lines  and  grades  including 
crown  and  cross  slope  indicated  shall  be  maintained  by  means  of  line  and  grade 
stakes  placed  by  the  Contractor  in  accordance  with  SPECIAL  CLAUSES. 

9.2.  OPERATION  OF  PITS  OR  QUARRIES.  All  work  involved  in  the  clearing, 
stripping,  and  excavating  in  opening  or  operation  of  pits  or  quarries  shall  be 
performed  by  the  Contractor.  There  are  no  pits  or  quarries  on  Government  land. 
Pits  or  quarries  on  private  lands  shall  be  conditioned  in  agreement  with  local 
laws  and  authorities . 

9.3.  PREPARATION  OF  jSUBGRADEl  ;[SUBBASE  C0URSEi|.  Prior  to  constructing 
crushed  rock  surfacing,  the  previously  constructed' [subgrade]  [aubbase  course;]' 
shall  be  cleaned  of  all  foreign  substances.  subgrade  shall  confirm  to 
SECTION:-  GRADING.]  llThe  subbase  course  shall  conform  to  SECTION: CRUSHED 
AGGREGATE  ig^BBASE  COURSE.]'  Ruts  or  soft,  yielding  spots  in  the  {subgrade]: 
Ipifbase  course|l  areas  having  inadequate  compaction,  and  deviations  of  the 
surface  from  requirements  set  forth  therein  shall  be  corrected  to  specification 
requirements  prior  to  placing  the  crushed  rock  surfacing.  The  finished 

|i^Pbase|i  shall  not  be  disturbed  by  traffic  or  other  operations  and 
shall  be  maintained  by  Contractor  in  a  satisfactory  condition  until  crushed  rock 
surfacing  is  placed. 

9.4.  MIXING  AND  PLACING.  Materials  shall  be  mixed  by  the  stationary- 
plant,  traveling-plant,  or  road-mix  method  and  placed  in  such  a  manner  as  to 
obtain  uniformity  of  the  crushed  rock  surfacing  material  and  at  a  uniform  optimum 
water  content  for  compaction.  Contractor  shall  make  such  adjustments  in  mixing 
or  placing  procedures  or  in  equipment  to  obtain  the  true  grades ,  to  minimize 
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segregation  and  degradation,  to  reduce  or  accelerate  loss  or  increase  of  water, 
and  to  insure  a  satisfactory  crushed  rock  surfacing  course. 

9.5.  COMPACTION.  p^piK^j^:^KCrushed  rock  surfacing 
shouj.ders-ij.  shall  be  compacted.  Water  content  shall  be  maintained  at  optimum. 
Density  of  compacted  mixture  shall  be  at  least  100  percent  of  laboratory  maximum 
density.  Rolling  shall  begin  at  the  outside  edge  of  the  surface  and  proceed  to 
the  center,  overlapping  on  successive  trips  at  least  one -half  the  width  of  the 
roller.  Alternate  trips  of  the  roller  shall  be  slightly  different  lengths. 
Speed  of  the  roller  shall  be  such  that  displacement  of  the  aggregate  does  not 
occur.  Areas  inaccessible  to  the  rollers  shall  be  compacted  with  mechanical 
tampers,  and  shall  be  shaped  and  finished  by  hand  methods. 

9.6.  LAYER  THICKNESS.  The  compacted  thickness  of  the  crushed  rock 
surfacing  shall  be  as  indicated.  |iWhen  a  compacted  layer  of  6  inches  or  less 
is  specified,  the  material  shall  be  placed  in  a  single  layer. |  {When  a  compacted 
thickness  of  more  tha,ft  6  inches  is  r6<|uired,  no  single  layer  of  the  placed 
material  shall  be  in  excess  of  8  inches  nor  less  chan  '3.  inches  when  compacted-  ] 

iiHi 

9.7.  EDGES  OF  THE  CRUSHED  ROCK  SURFACING.  The  manner  of  construction 
and  the  type  of  edge  required  for  the  crushed  rock  surfacing  will  depend  on  the 
type  of  road  section  and  the  adjacent  construction. 

9.7.1.  With  Shoulders.  llThe  tapered  edge  of  the  shoulders  shall 
be  constructed  in  such  manner  as  the  Contractor  elects  subject  to  the  approval 
of  the  Contracting  Officer,  but  the  finished  surface  of  the  shoulders  and  tapered 
edges  shall  conform  to  the  line,  grade,  and  section  shown  on  the  drawings. | 

9.8.  FINISHING.  The  surface  of  the  top  layer  shall  be  finished  to  grade 
and  cross  section  shown.  Finished  surface  shall  be  of  uniform  texture.  Light 
blading  during  compaction  may  be  necessary  for  the  finished  surface  to  conform 
to  the  lines,  grades,  and  cross  sections.  Should  the  surface  for  any  reason 
become  rough,  corrugated,  uneven  in  texture,  or  traffic  marked  prior  to 
completion,  such  unsatisfactory  portion  shall  be  scarified,  reworked, 
recompacted,  or  replaced  as  directed. 


SMOOTHNESS.  The  surface  of  ijeach]  '[the|  layer  shall  show  no 
deviations  in  excess  of  3/8  inch  when  tested  with  a  lO-foot  straightedge  applied 
both  parallel  with  and  at  right  angles  to  the  centerline  of  the  crushed  rock 
surfacing  area.  Deviations  exceeding  this  amount  shall  be  corrected  by  removing 
material  and  replacing  with  new  material,  or  by  reworking  existing  material  and 
compacting. 


9.10.  THICKNESS  CONTROL.  The  Contractor  shall  control  his  operations  by 
measurements  to  insure  placement  of  materials  to  the  thickness  specified. 
Thickness  measurements  shall  be  made  by  test  holes  at  least  3  inches  in  diameter 
through  the  surfacing.  One  depth  measurement  shall  be  made  for  each  500  square 
yards  or  part  thereof  of  crushed  rock  surfacing.  Measurements  may  be  made  by 
the  Government  for  verification  of  compliance;  however,  the  Contractor  shall  not 
depend  on  such  measurements  for  his  control  of  operations .  The  completed 
thickness  of  the  crushed  rock  surfacing  shall  be  within  1/2  inch  plus  or  minus 
of  the  thickness  shown  on  the  drawings.  Where  the  measured  thickness  is 
deficient  by  more  than  1/2  inch,  the  Contractor  shall  correct  such  areas  by 
scarifying,  adding  mixture  of  proper  gradation,  reblading  and  recompacting.  The 
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average  job  thickness  shall  be  the  average  of  the  job  measurements  as  specified 
above  but  within  1/4  inch  of  the  thickness  indicated. 

10.  MAINTENANCE.  The  crushed  rock  surfacing  shall  be  maintained  in  a 
satisfactory  condition  until  accepted.  Areas  of  crushed  rock  surfacing  damaged 
by  freezing,  rainfall  or  other  weather  conditions  shall  be  corrected  to  meet 
specified  requirements. 
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ZERO  ACCIDENTS 
SECTION  02280 

GROUND -WATER  EXTRACTION  TRENCH 


1 .  SCOPE 

2.  APPLICABLE  PUBLICATIONS 

3.  GEOTECHNICAL  SITE  CONDITIONS 

4 .  DEFINITIONS 

5 .  SUBMITTALS 

6.  QUALIFICATIONS  FOR  SLURRY  TRENCH  CONSTRUCTION 

7.  NOT  USED 

8.  NOT  USED 

9 .  MATERIALS 

10.  EQUIPMENT 

11.  EXTRACTION  TRENCH  EXCAVATION 

12.  QUALITY  CONTROL 

13.  QUALITY  ASSURANCE 

14.  EXTRACTION  EQUIPMENT 

15 .  MEASUREMENT 

16.  PAYMENT 


1.  SCOPE.  The  work  covered  by  this  section  of  the  specifications  consists 
of  furnishing  all  plant,  labor,  equipment,  and  materials  and  of  performing  all 
operations  in  connection  with  iqqnstructingexcavati^  the  slurryggg^d^water 
ext£ac£ion  trench  ,  hereinafter  referred  to  as  the  extraction  trench  by  the 
biodegradable  polymer  slurry  trench  method,  in  accordance  with  these 
specifications  and  applicable  drawings . 


2.  APPLICABLE  PUBLICATIONS.  The  following  publications  of  the  issues  listed 
below,  but  referred  to  thereafter  by  basic  designation  only,  form  a  part  of 
this  specification  to  the  extent  indicated  by  the  reference  thereto. 

2.1  American  Petrolexam  Institute  (API)  Standard  Specifications. 

Code  RP  13B-1  Recommended  Practice  Standard  Procedures  for 

June  1,  1990  Testing  Drilling  Fluids;  and  Supplements 


Oil-W&ll  Drilling  Fluid 

Sections  4, 9, IQ  Materials 

July  1,. 1990 


2.2  American  Society  for  Testing  and  Materials  (ASTM)  Standards. 

D_422^^^3______________Pa£ti£le^^izg_Anal2iii_£f^ 

^___C_^36^J^_^_^_^_^_^_Sieve_^^al2iii=^;tiiBi=SBfi=£21£iS=4SSSSSS£M 

3.  GEOTECHNICAL  SITE  CONDITIONS. 

3 . 1  Exploratory  Borings .  Subsurface  exploratory  borings  have  been 
obtained  by  the  Government  to  determine  the  character  of  materials  to  be 
excavated.  Locations  of  the  borings  are  shown  on  the  plans  and  the  c^dens^ 
logs  of  those  borings  which  fall  within  the  area  of  this  contract  are  included 


02280-1 


in  the  drawings  for  the  convenience  of  the  Contractor.  The  Government  assumes 
no  responsibility  for  interpretation  or  deductions  made  by  the  Contractor  from 
the  logs  and  borings.  Local  minor  variations  in  the  subsurface  materials  are 
to  be  expected  and,  if  encountered,  will  not  be  considered  as  being  materially 
different  within  the  purview  of  paragraph_PHYSICAL  DATA  of  the 


special  clauses.  Soils  classifications  shown  on 
the  logs  are  the  result  of  field  visual  classifications  and  laboratory 
classifications  in  accordance  with  the  Unified  Soil  Classifications  System. 
The  full  logs  and  results  of  all  laboratory  testing,  including  rock  and  soil, 
are  available  for  review  by  the  Contractor  in  the  Omaha  District  Office.^ 
^(Attention  is  ixrvitad  to  Paragraph  in  the  SPECIAL  PROVISIOIifS 

entitled:  StlBStJUPACE  13WEST16ATIOM ,  for  availability  of  core  borings,  and 
soil  eapfiples  tor  inspection.) 

3.2  Subsurface  Conditions .  Subsurface  strata  in  the  area  of  the 
ground-water  extraction  trench  consist  of  unconsolidated  silty  sand  and  silty 
clayey  sand  ranging  from  loose  to  medium  dense  and  moist  to  saturated,  and 
sandy  clay  and  sandy  silty  clay  ranging  from  stiff  to  very  stiff  and  moist  _to 
wet. 


3 . 3  Groundwater .  Ground-water  elevations  measured  at  the  time  of 

drilling  in  the  extraction  trench  area  were  5238.8  and  5237.9. 


4.  DEFINITIONS.  The  terras  used  in  this  section  are  defined  as  follows: 

4.1  Ground- water  Extraction  Trench.  The  extraction  trench  is  a  3  foot 
minimum  width  trench  excavated  through  the  existing  ground  or  prepared  working 
surface  using  the  slurry  method  of  excavation  and  backfilled  with  a  specified 
graded  material  below  and  soil  above  hereinafter  referred  to  as  the  backfill 
material,  to  form  a  pervious  drain. 

4.2  Slurry  Method  of  Excavation.  The  slurry  method  of  excavation 
consists  of  excavating  a  vertical  walled  trench  and  at  the  same  time  keeping 
the  trench  filled  with  a  biodegradable  pol3nD[ier  slurry  mixture.  The  purpose  of 
the  slurry  is  to  support  the  walls  of  the  trench  and  prevent  movement  of 
ground  water. 

4.3  Polymer.  Polymer  is  a  biodegradable  organic  colloid  material. 

4.4  Slurry.  Slurry  is  a  colloidal  mixture  of  polymer  and  water. 

4.5  Backfill.  A  graded  granular  material  and  a  select  soil  which  is 
used  as  the  final  filling  of  the  extraction  trench  to  construct  the  ground- 
water  extraction  system. 

4.6  Ground  Water  Level.  The  ground  water  level  is  the  piezometric 
level  of  the  ground  water  as  determined  from  wells. 

4.7  Working  Surface.  The  working  surface  is  the  top  of  the  prepared 
natural  ground  or  the  surface  of  previously  compacted  fill  from  which  the 
slurry  trench  shall  be  constructed.  The  elevations  and  materials  of  the 
working  surfaces  shall  be  as  shown  on  the  drawings  and/or  specified 
hereinafter. 

4.8  NOT  USED.  Impervious  Stra-tum.  The  impermeable  soil  or  reek 
unit  to  or  inro  which  the  bottom  of  the  slurry  trench  is  excavated^ 

4.9  slurry  Trench  Specialist.  A  slurry  trench  specialist  is  an  in¬ 
dividual  who  has  had  at  least  2  successful  years  of  experience  in  slurry 
trench  construction  and  has  knowledge  in  all  aspects  of  slurry  trench 
construction  which  includes  but  is  not  limited  to:  (1)  the  use,  testing,  and 
control  of  h eh tonlten o lyme r  as  a  slurry,  (2)  the  mixing  methods  required  to 
properly  mix  the  slurry  and  backfill  raateriala  as  required,  (3)  trench 
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excavation  and  backfill  procedures,  and  (4)  a  thorough  knowledge  of 
construction  equipment  and  material  testing  required  for  slurry  trench 
construction. 

5.  SUBMITTALS.  In  accordance  with  SECTION  01100:  SPECIAL  CLAUSES,  the 
Contractor  shall  submit  data  for  approval  by  the  Contracting  Officer  for  the 
following  items  required  by  this  section. 

5 . 1  Category  I . 

5.1.1  Schedule  and  Sequence  of  Operations  .  The  schedule  and 
sequence  of  operations  shall  include  but  is  not  limited  to  ^^-drijling  and 
sampli^  prior  to  trencb.  excavation,)  trench  excavation,  disposal  of 
excavated  material,  waste  management,  slurry  preparation,  slurry  placement, 
slurry  maintenance,  method  of  mix  constituent  measurement,  bottom  cleaning, 
backfill  preparation,  backfilling,  and  final  grade  closure. 

5.1.2  Layout  of  Operations.  The  layout  of  operations  shall 
include  but  is  not  limited  to  drawings  depicting  bentonite  storage  area, 
slurry  preparation  area,  hydration  pond(s)  slurry  storage  area,  backfill 
storage  area,  location  and  sizes  of  all  stationary  equipment,  water  storage 
tanks,  pumps,  valves,  lines,  hoses,  and  materials,  and  waste  areas. 

5.1.3  Extraction  Trench  Construction  Method  and  Equipment. 

5.1.4  NOT  USED.  '  Blast  Plan.  '  ■ 

5.1.5  NOT  USED .  Equipment  and  Procedure  to  ■Obtain  -^(Budrock) 
^(IiKpervious  Stratum)  Sampla-sf®^^^ 

5.176  Quality  Control  Testing  Equipment  and  Procedures. 

5^2__Cgtegor^J^ 

5.2.1  Contractor's  Qualifications. 

5.2.2  Slurry  Trench  Specialist ' s  Qualifications . 

5.2.3  Pol3raier  Certification  (from  Supplier). 

5.2.4  Backfill  Gradation 

5.2.5  Excavation  and  Backfill  Soundings. 

5.2.6  Results  of  all  Contractor  Quality  Control  (CQC)  Tests  and 
Measurements . 

5_j^3__At_^e_Contractors__o£tioaj_^^g_Catego£^J_s^mittalsj^_be 
submitted  in  one  docxunent.  called  the  Extraction  Trench  Implementation  Plan. 
^ethe^_s^toi£tedjndivi^all^_or_^|_one_doc^^£j_Ae2_shoul^^^e_^^mitted 
apprnvimarp.1v  9  months  prior  to  the  anticipated  construction  starting  date  to 
allow  for  full  review  time . 


6.  QUALIFICATIONS  FOR  SLURRY  TRENCH  CONSTRUCTION. 

6.1  Contractor.  The  Contractor  shall  be  experienced  in  biodegradable 
polymer  slurry  trench  construction.  The  Contractor  and  key  personnel  who 
manage  the  project  shall  submit  evidence  that  verifies  the  experience  and 
competency  required  to  construct  the  extraction  trench  in  accordance  with 
these  specifications  including  methods  such  as  backhoe  and  clamshell.  The 
evidence  shall  be  submitted  with  the  Contractor's  bid  and  shall  include  the 
qualifications  and  experience  of  all  personnel  who  shall  be  responsible  for 
conducting  the  operations  contained  in  these  specifications.  A  slurry  trench 
specialist  shall  be  employed  by  the  Contractor. 

6.2  Slurry  Trench  Specialist.  The  slurry  trench  specialist  shall  be  a 
Geotechnical  Engineer  and  have  a  minimum  of  2  years  successful  experience  in 
the  following:  controlling  composition,  mixing,  placing,  cleaning,  and 
maintaining  biodegradable  polymer  slurry;  supervision  of  alignment. 
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verticality  and  depth  of  slurry  trenches;  controlling  placement. of  backfill 
methods  such  as  clamshell  operation.  The  slurry  trench  specialist's 
responsibility  shall  be  solely  for  the  construction  of  the  ground-water 
extraction  trench  including  all  testing,  inspection,  and  records.  The  slurry 
trench  specialist  shall  be  on  site  at  all  times  during  trenching  and 
backfilling  operations .  The  slurry  trench  specialist  specified  herein  may  be 

Aes^e_£grson_as_A|_jlarr2_££tnch_|£|£i£l4st_fgr^^^e_soil^be^oaite_slu^2 

trench.  The  name  and  qualifications  of  the  slurry  trench  specialist  shall  be 
submitted  with  the  Contractor's  Bid. 

7.  NOT  USED.  J^BSUSFAGE  liTOESTIGATlONS. 

General  v  Borings  jghall  be  made  to  locate  the  top  o-f  the 
impervious  stratum'  as  defined  hereinbefore.  Borings  shall  be  drilled  along 
the  alignment  of  the  cutoff  wall  prior  to  excavation.  Borings  shall  be 
located  at  a  maxrmtaft  spacing  of  feet  as  measured  along  the  aligraaent 

of  the  slurry  trench.  Borings  shall -be  completed  to  a -point  at  least 
feet  in  advance  of  the  trenching  operation  at  all  times.  Xf  the  elevation  of 
the  top  of  the  impervious  stratum  encountered  in  the  soil  borings  differs  by 
more  than  feet  between  two  adjacent  borings,  an  additional  boring  shall  be 
drilled  midway  between  the  other  two’.  The  nuaher  of  additional  borings  is  not 
anticipated  to  exceed  percent  of  that  specified, 

7.2  BriXling  ,  Drilling  equipment  shall  be  rotary  t5^e,  approved  by 

the  Contracting  Officer,  which  allows  sampling  of  in*place  native  so-il  nsing 
bdntonite  alutry  drilling  fluid.  At  the  time  of  sampling,  the  borehole  shall 
be  cleaned  of  drill  cuttings  and  shall  have  ffiax-imxmBL-  of  inches  of 

slough  in.  the  bottom  of  the  borehole, • 

7.3  Sampling  .  Sampling  shall  be  performed  by  the  *(Standard 

■Penatratioo  Test  in  accordance  with  ASTh-  D  ISSd,)  (Coring,)  *<3>rive  s^lea) 
or  (other  methods  approved  by  the  Contracting  Officer.)  Gore  catchers  or 
other  devices  shall'  be  used  to  insure  all  samples  are  retained  during  sampler 
extraction  from  the  borehole.  The  samples  shall  he  pieced  in  suitable 
containers  as  approved  .by  the  Contracting  df fleer  Apd  the  container  shall  be 
clearly  marked  to  indicate  boring  ...number,  location,  depth  of  sample,  and  date 
sample  was  obtained.  Samples  shall  be  taken  continuously  from  a  depth  of  *(5> 
*  (  )  feet  above  the  anticipated  depth  of  the  impervious  strattm  to  a  depth 

of  ^(4)..  (  •>  feet  below  the  top  of  the  Impervious  stratum  actually 

encountered  or  deeper  if  directed.  Following  completion  of  -the  slurry  trench, 
all  samples  shall  he  disposed  of  *<in  the  waste  disposal  area)  v(as  directed 
by  the  Contracting  Officer.) 

7.4  Survey  .  The  elevation  of  the  ground  surface  at  each  boring 

location  shall  be  determined  within  an  accuracy  of  0,1. feet.  The  location  of 
each  soil  boring  shall  be  determined  within  an  accuracy  of  *(2,0)  *  <  ) 

feati 

8.  NOT  USED.  INSTSIMENTATION  MONITORING ,  The  Contractor  shall,  be  responsible 
for  monitoring  insfrumentation.  at  the  project  as  outlined  herein  and  as  sho’ro 
on  the  contract  plans,  The- .jresul'ts.  shall  be  reported  to  the  Contracting 
Officer  as  specified  herein, 

8,1  Btesometers  ,  Each  piezometer  to  be  monitored  ts  listed  in  Table 
and  shown  on  Drawings  (s)  and  ,  The  elevation  of  the 

top  of  each  riser  is  also  shown  on  Table  .  If  any  changa  is  made  in 
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•the  top  oi,  th.&  riser  elevati-on.,  fcbe  -Contractor  shall:  establish  the  new  top  of 
tise-r  elavatioii  and  report  tt  in  'wtititg  to  the  Contracting  Officer^  The 
water  level  in  each  piezometer  shall  be  measured  to  the  nearest  tenth  of  a 
foot  and  shall  be  repotted  as  an  elevation  on  a  standard  form,  on  the  same  daj 
.as  they  are  measured-  Any  fluctuations  noted  that  could  he  related  to 
ttonstroction  activities  shall  he  reported  Imtaedlately  to  the  Contra.eting 
Officer-  The  Contractor  shall  begin  monitoring  the  piezometers  as  soon  as  the 
site  worh  begins  end  shall  e-ontirnte  until  the  contract  Is  completed.  Readings 
on  all  the  piezometers  shall  he  made  at  least  once  a  .  Piezometers 

which  are  within  feet  of  any  slurry  trench  construction  activities 

shall  be  monitored.  These  piezometers  shall  be  monitored  ^(daily)  *  (  ) 

until  they  have  stabilized  from  any  effects  of  the  construction  activity  or 
from  the  ■■clos^Ire  of  the  slurry  trench  in  that.,  area.  ■  -Any  piezometer  which  is 
damaged  or  becomes  plugged  as  a  result  of  the  Contractor's  negligence  shall  be 
fepaired  or  washed  out  within  five  days  at  the  Contractor's  expense.'.  -If  the 
piezometer  is  destroyed,  it  shall  be  replaced  as  directed  by  the  Contracting 
ikif;l;e;er:?s:® 


9.  MATERIALS.  The  requirements  for  the  materials  to  be  utilized  in  the 
slurry  trench  construction  are  as  follows: 

9.1  Pol3nner.  The  pol3rmer  shall  be  a  biodegradable  natural  organic 
colloid  material.  The  Contractor  shall  furnish  to  the  Contracting  Officer  a 
certificate  of  compliance  and  a  copy  of  the  test  reports  from  the  poljmier, 
manufacturer  for  each  lot  of  polymer  shipped  to  the  site  stating  that  the 
polymer  complies  with  provisions  of  this  contract.  No  polymer  from  the 
polymer  manufacturer  shall  be  used  prior  to  acceptance  by  the  Contracting 
Officer.  All  pol3rmer  will  be  subject  to  inspection,  sampling,  and 
verification  of  quality  of  testing  by  or  under  the  supervision  of  the 
Government.  Polymer  not  meeting  specifications  shall  be  promptly  removed  from 
the  site  of  the  worlc  and  replaced  with  polymer  conforming  to  specifications 
requirements  at  the  Contractor's  expense.  Polymer  shall  be  protected  from 
moisture  during  transit  and  storage. 

9.2  Water.  The  Contractor  shall  supply  all  water  required  for  mixing 
with  polymer  to  produce  slurry.  Water  will  be  furnished  by  the  Government. 

The  water  shall  be  clean,  fresh,  and  comply  with  the  standards  specified 
below: 


a.  A  pH  equal  to  7.0  plus  or  minus  1.0 

b.  Total  dissolved  solids  not  greater  than  500  parts  per  million. 

c.  Oil,  organics,  acids,  alkali,  or  other  deleterious  substances  not 
greater  than  50  parts  per  million  each. 


d.  Hardness  less  than  or  eqxral  to  100  ppm- 


The  Contractor  shall  submit  water  quality  test  results  for  water  used  for 
mixing  the  polymer  slurry  to  assure  conformance  with  the  above  limits . 

9.3  Poljnner  Slurry.  The  polymer  slurry  for  supporting  the  sides  of  the 
trench  shall  consist  of  a  stable  colloidal  suspension  of  natural  organic 
biodegradable  pol3nner  in  water.  It  is  the  responsibility  of  the  Contractor 
that  the  slurry  meets  the  necessary  properties.  Mixture  adjustments  of  the 
slurry  within  specified  limits  may  be  required  by  the  Contracting  Officer. 

The  properties  of  the  slurry  used  in  all  construction  sequences  shall  be  in 
accordance  with  the  testing  procedures  described  in  API  Code  RP  13B-1  and 
shall  conform  to  the  following  requirements : 
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9.3.1  Initial  Polymer  Slurry  Mixture.  At  the  time  of 

introducing  polymer  slurry  into  the  trench  excavation,  the  slurry  mixture 
shall  have  a  minimum  apparent  viscosity  of  60  seconds  as  measured  by  the  Marsh 
funnel.!  slurry  dshslty  sha.il  bs  a  miniiftaa  of  64  pounds  per  -culiiiii  fo-ot, 

The  wsher  less  shall  not  he  greater  than  30  cubie  centimeters  .in  30  minutes  -as 
jmeasured.  by  a  filter  press  at  ISO  psl,  The  pH  shall  not  he  less  than  8,0, 
Mixture  adjustment  shall  conform  to  the  requirements  in  subparagraph: 
Additional  Poljraier. 

9.3.2  Trench  Polymer  Slurry  Mixture.  The  minimum  apparent 

viscosity  of  the  polymer  slurry  mixture  in  the  trench  at  any  time  shall  be  60 
seconds  as  measured  by  the  Marsh  funnel.  The  density  of  the  slurry .mixture  in 
the  trench  at  any  level  shall  be  greater  than  64  pounds  per  cubic  foot  and 
shall  not  exceed  85  pounds  per  cubic  foot  at  any  time.  Mixture  adjustments 
shall  conform  to  the  requirement  in  subparagraph:  Additional  Poljraier. 

9.3.3  Additional  Poljnner.  If  directed  by  the  Contracting 
Officer,  the  Contractor  shall  thicken  the  slurry  to  a  more  viscous  condition 
than  the  limits  specified  above.  The  Contractor  shall  use  additional  pol3raier, 
as  directed. 

9.4  Additives.  Additives  of  the  types  used  in  the  control  of  polymer 
drilling  muds  such  as  thinners,  dispersents,  and  flocculants  may  be  used  to 
control  standard  properties  of  the  slurry  such  as  apparent  viscosity  and 
filtration  characteristics  subject  to  the  approval  of  the  Contracting  Officer. 
Peptizing  ox  bulking  agents  shall  not  be  mixed  with  the  slurry . Extender 
additiv|s_^^_be^jixe4_wi^^^hi_ilyE£^ 

9.5  Backfill  Material.  The  materials  to  be  used  in  backfilling  the 
extraction  trench  shall  consist  of  a  graded  granular  material  below  the  water 
table  and  a  soil  above.  The  soil  shall  be  obtained  from  Government  furnished 
borrow  areas.  All  backfill  shall  be  free  of  roots  and  other  deleterious 
materials.  The  lower  filter  backfill  material  shall  conform  to  the  following 
physical  property  requirements. 


Screen  Size  or  Niomber 
(U.S.  Standard) 

3/8 -inch 
No.  4 
No.  8 
No.  16 
No.  30 
No .  50 
No.  100 


Percent  Passing 
bv  Dry  Weight 
100 

95-100 

80-100 

50-85 

25-60 

10-30 

2-10 


10.  EQUIPMENT.  The  Contractor  shall  furnish  all  necessary  plant  and 
equipment  for  efficient;  stripping,  cutting,  and/or  filling  and  compacting  to 
form  the  slurry-mixing  surface;  excavating  the  trench;  mixing  and  placing 
slurry;  cleaning  of  slurry  and  trench  bottom;  hauling,  mixing  and  placement  of 
backfill;  disposal  of  contaminated  excavated  material  in  accordance  with  other 
provisions  of  this  contract;  preparation  for  and  placement  of  the  final  cap 
on  the  completed  trench,  and  for  quality  control  testing  of  the  materials  used 
in  such  processes. 

10.1  Trench  Excavation.  Equipment  required  for  excavating  the  trench 
shall  be  furnished  by  the  Contractor.  The  trench  shall  be  excavated  by 
extended- reach  backhoe  or  by  a  crane -mounted,  slurry- trench  clamshell.  The 
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buckets  utilized  with  such  equipment  may  be  tapered  and  equipped  with  bottom- 
side  cutter  teeth  protruding  no  more  than  6  inches  on  each  side.  The  bucket 
shall  be  designed  to  maintain  the  specified  width  of  the  trench  and  to 
minimize  ravelling  of  the  trench  sides  during  use.  Regardless  of  the 
equipment  used,  the  bucket  shall  be  capable  of  excavating  the  minimtan  required 
width  in  a  single  pass. 

10.2  Mixing  and  Placing  Slurry.  Slurry  mixing  and  placing  equipment 
will  be  approved  by  the  Contracting  Officer.  The  slurry  mixing  plant  shall  be 
equipped  with  a  high- speed/high- shear ,  collodial  mixer  or  a  high- velocity /high 
pressure  venturi  jet  mixer  used  in  conjunction  with  a  high- speed/high- shear 
centrifugal  piomp . may,  ut  his  option^  design  a  eanorate  pad  o£ 

atjd  with  sufficte.tjt  atnund  the  e<lge$-  mixing  alurry 

with  a  teiidoiseW  The  Contractors  reasons  and  rationale  for  selecting  the 
mixing  method  and  equipment  shall  be  included  in  the  Slurry  Trench 
Construction  Method  and  Equipment  submittal  (or  the  Slurry  Trench 
Implementation  Plan  submittal) .  The  plant  shall  be  equipped  with  a 
mechanically  or  hydraulically  agitated  sump  and  shall  include  pumps,  valves, 
hoses,  supply  lines,  tools,  and  other  equipment  and  materials  required  to 
prepare  the  slurry  and  deliver  it  in  a  continuous  supply  from  the  hydration 
pond  to  the  extraction  trench.  The  Contractor  shall  have  sufficient  ponds  and 
pits  for  storage  of  hydrated  pol3mier  slurry.  The  ponds  and  pits  shall  be 
mechanically  or  hydraulically  agitated.  No  slurry  is  to  be  made  in  the 
trench . 

10.3  Field  Laboratory  Equipment.  Field  laboratory  equipment  will  be 
that  specified  in  SECTION  02214:  SOIL  BENTONITE  SLURRY  TRENCH  CUTOFF. 

10.4  Cleaning  of  Slurry.  Slurry  cleaning  equipment  shall  include  but 
not  be  limited  to  a  vibratory  shaker  screen,  centrifugal  sand  separator, 
and/or  stilling  ponds. 

10.5  Preparation  of  Trench  Bottom.  The  bottom  of  the  trench  shall  be 
prepared  by  using  crane  mounted  clamshell  or  jet  pipes,  air  lift  pumps, 
vibrating  shaker  screens,  probe  pipes,  and  necessary  pipes,  hoses,  and 
fittings  or  other  suitable  equipment. 

10.6  Placing  Backfill.  The  equipment  used  for  the  placing  of  the 
backfill  material,  including  but  not  limited  to  bulldozers,  tremie  pipes  and 
haul  trucks  shall  be  suitable  for  placement  of  the  backfill  material  in  the 
trench  as  specified  herein.  All  placement  of  filter  backfill  in  the  trench 
shall  be  by  tremie  pipe  and  shall  prevent  free  fall,  segregation,  and 
entrapment  of  slurry.  Soil  backfill  shall  be  placed  by  equipment  approved  by 
the  Contracting  Officer. 

11.  EXTRACTION  TRENCH  iijlSiiiiiiEXCAVATION . 

11.1  General.  The  extraction  trench  shall  be  constructed  to  the 
elevations,  lines,  grades,  and  cross-sections  shown  on  the  drawings  and  in 
accordance  with  these  specifications,  unless  otherwise  directed  by  the 
Contracting  Officer.  The  Government  may  modify  the  dimensions  and  quantities 
of  the  work  as  determined  necessary.  The  Contractor  shall  submit  a  general 
work  sequence  schedule  and  layout  plan  of  operations  to  the  Contracting 
Officer  for  approval,  a  minimum  of  8  weeks  prior  to  the  start  of  construction. 

11.2  Working  Surface.  The  working  surface  from  which  the  extraction 
trench  is  to  be  constructed  shall  be  defined  in  paragraph  DEFINITIONS,  and 
shall  constitute  the  top  of  the  ground-water  extraction  trench  for  the  purpose 
of  measurement  for  pa3mient.  However,  the  Contractor  may  construct,  at  no 
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expense  to  the  Government,  a  working  surface  to  a  level  higher  then  the 
defined  working  surface  for  his  own  convenience  providing  it  is  approved  by 
the  Contracting  Officer.  There  will  be  no  payment  for  any  additional 
excavation,  fill,  or  ground-water  extraction  trench  required  as  the  result  of 
constructing  for  the  convenience  to  the  Contractor  a  higher  level  working 
surface  than  the  defined  working  surface .  In  th&  0ve«t  that  the  static  ground 
water  table  is  encountered  at  a  depth  of  *<1,0)  (  )  foot  o-r  less  belew 

the  designated  working  surface,  the  Contractor  shall,  at  the.  direction  of  the 
Contracting  Officer,  raise  the  working  surface  to  a  height  of  *.(!>,  *(5)  feet 
above  the  measured  static  ground  water  level  with  approved  fill  material.  The 
w.QEking,..sur.£aee  thus  eonstructed  shall  be  utilized  as  a  basis  for  measurement 

11.3  Excavation.  The  excavation  shall  be  by  the  slurry  method  of 
excavation.!  Construction  shall  proceed  in  such  a  manner  that  the  up -gradient 
section  of  the  slurry  trench  is  complete  before  the  down  gradient  section. 

This  will  pr&vent  **damming«  of  the  groundwater  at  the  site  that  could  cause  a 
significant  rise  in  the  water  level  ever  the  site  during  construction. 
Excavation  shall  be  conducted  in  a  manner  which  provides  for  a  continuous  3  ft 
minimum  width  trench  to  the  required  depth  at  all  points  along  the  centerline 
of  the  excavation.  The  Contractor  shall  excavate  the  extraction  trench  from 
the  working  surface.  Excavation  shall  be  conducted  by  the  slurry  method.  The 
excavation  shall  be  carried  immediately  to  the  minimum  depth  shown  on  the 
drawings  at  the  point  where  excavation  is  started.  The  Contracting  Officer 
may  direct  the  Contractor  to  deepen  the  trench  %ased“on“iexam 

cuttings  or  .'drive  samples -taken  at  specified  locations.  The  toe  of  the  slope 
of  the  trench  e:reavatlona  shall  not  preesde  the  toe  of  the  backfill  slopes  by 
less  than  *(h0)  *  (  5  feet  or  more  than  *(105)  *  (  )  feet.  The  trench 

excavation  shall  be  enlarged  and  deepened  as  necessary  to  accomodate  the  pre- 
f^ricate^^et^^ell^^_The  extraction  trench  shall  be  oonstruotsdexcavated 
without  undue  interruption  until  complete.  If  for  a  reason  approved  by  the 
Contracting  Officer,  it  is  necessary  for  a  slurry  trench  boundary  to  he 
constructed  in.  more  than  one  straight  line  segment,  reexcavation  of  a  section 
of  the  previo%isly  constructed  slurry  trench  backfill  -material  will  be  required 
at  ..points  of  intersection,  The  reexcavation  of  the  placed  backfill  shall 
consist  of  the  removal  of  10-  feet  perpendicular  to  the  slope  of  the  backfill 
for.  the.  full  depth  of  the  slurry  .trench.  That  section,  of  the  slurry  trench 
bhckfll' material  that  is  removed 'and  rebackfilled,  shall". , be  considered. 
Incidental  to  the  slurry  trench  cutoff  pay  .item.  A  minimum  overlap  length  of 
!2  ’feet  throughout  the  entire  depth  of  backfill  shall  he  constructed  at  any 
slurry  trench  comer  to  obtain  continuous  trench  backfill  through  ^^he  entire 
length  of  the  slurry  trench. 

11.4  NOT  USED,  Bedrock  Excavation,  The  bedrock,  excavation  shall  be 

carried  th©  full  -width  of  the  trench  to  the  depths  shown  on  the  drawings  or  as 
otherwise  directed  by  the  Contracting  Officer,  *(Any  ^(sandstone)  *  (  .  ) 

lenses  encountered  at  the  minimum  excavation  depth  shall  he  removed  for  the 
full  width  of  the  trench  and  into  the  underlying  impervious  stratum,)  The 
bedrock  shall  then  be  sampled  in  accordance  with  subparagraph  Samples  of 
impervious  Stratum  ,  Termination  of  excavation  will  be  approved  by  the 
iS.ent;Eao:&ings?#ifloer;ss 

11.5  NOT  USED.  Blasting,  Any  blasting  shall  he  approved  by  the 
Contracting  Officer,  Blasting  shall  be  conducted  in  accordance  with  an 
approved  blasting  plan.  The  blasting  plan  shall  include  hole  spacings  and 


02280-8 


■depths^  ioadi«g.y  deiaj  s-equBBoe^  type  of  explosives,  safety  prograra,  and  any 
etlier- pertlnetit:  irtformation  that  ■will  ba  neoeasary  fat  tbe  ^Jo-ttttadtipg' 
Officer's  ©valuation.  Explosive  materials  ©ball  *(sball  not)  be- stored  on  tbe 
site-  ^(Onsite  atotage  shall  be  at  ,)  *(A  drawing  showing  the  top 

and  hottoni  elevations  of  the  *< sandstone)  *  (  )  at  each  blasting  drill 

hole  shall  be  submitted  to  the  Contracting  Officer.) 

. 11.6  Piacement  of  Slurry.  Slurry  shall  be  introduced  into  the  trench 

at  the  time  excavation  begins.  The  level  of  the  slurry  in  open  trenches  shall 
be  at  all  times  maintained  a  minimiom  of  5  feet  above  ground  water  level  and  no 
more  than  1  foot  below  the  working  surface  until  the  placement  of  backfill 
material  is  complete.  The  Contractor  shall  have  sufficient  personnel, 
equipment,  slurry  storage  areas,  and  stored  slurry  materials  ready  to  raise 
the  slurry  level  at  all  times  in  the  excavated  trench  during  construction 
within  the  limitations  specified  in  this  subparagraph.  To  this  end,  the 
Contractor  shall  have  personnel  on  call  to  raise  the  slurry  level  at  any  time 
this  occurs,  weekends  and/or  holidays  included.  Dilution  of  slurry  by  surface 
waters  shall  be  prevented.  The  Contractor  shall  take  all  precautionary 
measures  necessary  to  minimize  damage  to  the  work  from  groundwater  and  surface 
water.  The  quality  of  the  slurry  shall  be  maintained  at  all  times,  including 
periods  of  work  stoppage,  in  a  condition  which  meets  the  requirements  set 
forth  in  subparagraph  Polymer  Slurry.  Conditioning  of  the  slurry  may 
require  recirculation  through  shaker  screens  or  the  addition  of  approved 
additives . 

11.7  Excavated  Material.  Material  excavated  from  the  trench  shall  not 
be  used  in  the  backfill.  Material  not  used  in  the  backfill  shall  be  placed 
inside  the  Lime  Basins. 

11.8  NOT  USED.  Backfilling  Trench  in  Case  of  High  Water.  In  tfa© 
event  the  ground  water  rises  or  ts  expected  to  rise  to  within  3  feet  of  the 
top  of  the  working  surface',-,  th©  Contracting  Officer  reserves  the  tight  to 
require  the  Contractor  to.  stop  excay'ation  and  .to  hegio  continuous  operations 
to  either  dike  around  the-  open  trenches  and  raise  the  slurry  levels  or  to  fi-il 
all  or  part  of  the  open  trenches  with  slurry  trench  hackflll  mixed  and  placed 
as  specified  in  subparagraph  Backfilling.  Continuous  operations  -  shall 
consist  of -expeditieusly  performing  the  required  operations  twepty-four  hours 
per  day  until  the. operations .are  completed  or  the  water  level. falls  to  a  (tepth 
of  more  than- -3. feet  below  the  top  of  the  working  surface, 

11.9  Stability.  The  Contractor  shall  be  responsible  for  insuring  and 
maintaining  the  stability  of  the  excavated  trench  at  all  times  for  its  full 
length  and  depth  and  shall  be  responsible  for  maintaining  slurry  densities  and 
levels  within  specified  limits.  The  Contractor  shall  control  surcharges  from 
all  excavation  and  backfilling  equipment,  waste,  berm  construction,  backfill 
stockpiles,  and  any  other  loading  situations  that  may  affect  trench  stability. 
It  is  the  Contractor's  sole  responsibility  to  ensure  that  any  stockpiles  do 
not  affect  the  open  trench  stability.  Slopes  of  stockpiles  and  excavated 
material  shall  be  no  steeper  than  1  Vertical  to  2  Horizontal  and  no  higher 
than  10  feet  above  the  working  surface.  In  the  event  of  failure  of  the  trench 
walls  prior  to  completion  of  backfilling,  the  Contractor  shall  at  his  expense 
reexcavate  the  trench  and  remove  all  material  displaced  into  the  trench  and 
take  corrective  action  to  prevent  further  deterioration. 

11.10  Treatment  of  Trench  Bottom. 

11.10.1  NOT^^USED^^  Treatment  of  Rock  Surface. 
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JJOfE:  IF  SUP£®.Y  TREaiCH  IS  TO  EXTEHO  TO  OS.  IMO  R.OCK  ISIS  SPECIFY  MY 
&ESCIA1>  TRIATMWP  OF  TBS  ROCK  BEYOISD  TBAT  CAI*LSR  FOR  BSSO¥;  l,S.  , 
€®:013TIIfO, 

11.10.2  Cleaning.  Trench  bottom  shall  be  cleaned  by  an  air  lift 

pump  or  other  suitable  equipment  to  insure  removal  of  all  griavel, 

sediment,  and  any  other  material  left  in  the  trench  during  excavation  and/or 
which  has  settled  out  of  the  slurry.  Contif actor  cleans  tlic  trenc^i 

hottnjfr  by  removing  all  looaa  rock  and  gravel ,  he  shall  then  probe  th&  trench 
bottcaa.  for  possible  potholes,  cracks,  and  crevioes.  Such  depressions  shall  be 
cleaned  out  by  fir(air  lifting)  *  (  )  -  All  cleaning  equipment  shall  be 

operated  in  such  a  manner  to  prevent  removal  of  materials  from  the  walls  of 
the  trench.  The  Contracting  Officer  will  supervise  the  cleaning  ||3d  probing 
operations  and  may  require  additional  cleaning  as  he  deems  necessary . 

11.10.3 

been  cleaned  thoroughly,  the  Contractor  shall  s^aipl©  the  trench  bottom  with' a 
^(spllt- spoon  ssstplar)  *  <  >  approved  by  the  Contracting  Officer,  Rock 

surfaces  that  cannot  be  penetrated  by  a  split-spoon  sampler  shall  not  be 
required  to  be  sampled,  After  examining  the  samples,  the  Contracting  Officer 
will  either  approve  the  termination  of  excavation  at  the  points  cheeked  or 
require  additional  excavation.  If  additional  excavation  is  required,  then 
additional  san^les  shall  be  furnished  by  the  Contractor  as  specified  above. 

11.10.4  Preparation.  The  bottom  of  the  trench  shall  be 
sounded  in  the  presence  of  the  Contracting  Officer  to  determine  the  nature  of 
material  on  the  bottom  of  the  trench  before  backfilling  operations 
bentonite  backfill  shall  key  into  the  designated  stratvaa  with  removal  of  all 
loosened  excavation  and  settled  materials ,  such  as  sand.  The  final  elevation 
of  the  bottom  of  the  trench  shall  be  approved  by  the  Contracting  Officer. 

11.11  Backfilling. 

11.11.1  Placing.  ^io^^o_£laci2g_Ae_filtg^^ackfii^^ateria^ 

the_^xis^ing_^lu££^jn_the_^re^h_shall_be_replace^^ith_ngw_slurr^^__The 
filter  backfill  material  shall  be  placed  bv  tremie  pipe  in  the  excavated 
trench  in  such  a  manner  that  no  pockets  of  slurry  are  trapped  in  the  completed 
extraction  trench.  ^e_Contractor_^hslljld££j-=££g£=g£=SE^4li^il£§£ 
backfill  on  the  bottom  of  the  trench  prior  to  placing  the  drain  pipe  and  lift 
£tation^_^f£er_^e_^lagement_o£_phe_^raiQ_£i2e_^md_ii££_stati^_^he_remainder 
of_the_^a^d_fil^e£_b^kfill_s^al^_be_^glaged_^n_^TO_^^i£oot_li^|^^|Sh;e 

Contractor  shall  backfill  continuously  from  the  beginning  of  the  trench  in  the 
direction  of  the  excavation  to  the  end  of  the  trench.  Placing  operations  shall 
proceed  in  such  fashion  that  the  top  of  the  backfill  below  the  surface  of  the 
slurry  shall  follow  a  reasonably  smooth  grade  and  shall  not  have  hollows  which 
may  trap  pockets  of  slurry  during  subsequent  backfilling.  paisthiSissendj;®^^ 
face  of  the  backfill  below  the  surface  of  the  slurry  may  requite  rodding,  and 
the  Contractor  shall  have  such  equipment  available  at  the  Job  site.  Free 
dropping  of  graded  filter  backfill  material  through  the  slurry  will  not  be 
permitted.  The  method  of  initial  soil-bentonite  backfill  placement  shall  be 
included  in  the  Construction  Method  and  Equipment  submittal.  Two  acceptable 
alternatives  are  plaexng  by  lowering  it  to  the  bottom  of  the  trench  with  crane 
and  clamshell  huc'ket  until  the  surface  of  the  backfill  rises  above  the  surface 
of  the  slurry  trench  at  the  end  of  .the  trench  or  by  the  use  of  clamshell 
bucket  to  begin  excavation  at  a  point  outside  of  the'  limits  of  work  which  will 
provide  a  sufficient  distance  for  the  backfill  face  to  form  by  dozing  the 
backfill  into  the  trench  before  the  toe  of  the  backfill  reaches  the  point 
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wfeexjg  tile  felutrry  trencE  is  -reqaired.  Ho  payments  mil  Ee  made  f-or  tEe 
poj'tldws  of  $«eE  tjrepdbfes  vhich  11^  patside  af  tEs  •I'iJtlts  of  wopE<  EatfefUl 
aball  tEea  fee  placed  in  siicfe  a,  maimer  that  tiie  backfill  enters  the  ttenck  fey 
sliding  down  the  forward  face  of  tfes  previously  plaoed  feaokfill,  to 
aecomplisb  tEls^  tbe  Contractor  shall  feadkfill  from  the  initial  backfill 
toward  the  opposite  eod  of  tfee  troncb.  BaokfllUfig  operations  shall  proceed 
i.n  sueb  a  jaatHiex  that  the  ©lope  of  tlae  Initial  backfill  will  be  maintained, 
oew  backfill  material  will  fee  allowed  co  slide  down  tbe  slope  of  the 
previously  placed  backfill-  and  shall  fee  placed  in  such  a  manner  that  pockets 
of  slurry  will  not  fee  crapped  during  tbe  baekfilling.  The  remaining  soil 
backfilling  may  be  accomplished  by  the  use  of  bulldozer  or  other  approved 
equipment  and  in  such  a  manner  that  the  backfill  below  the  slurry  surface  will 
be  pushed  along  the  trench.  The  extraction  trench  shall  have  backfill  material 
placed  to  the  lines  and  grades  shown  on  the  drawings. 

11.11.2  Placing  During  Cold  Weather.  No  mixing  or  placing  of 
the  backfill  shall  be  performed  when  the  air  temperature  is  below  20  degrees 
F.  Frozen  backfill  shall  not  be  placed  in  the  trench. 

11.12  Cleanup.  Removal  of  all  excavation  spoil,  unused  backfill,  and 
slurry  shall  be  accomplished  following  completion  of  final  backfilling  and 
trench  site  grading.  These  materials  will  be  disposed  of  inside  the  Lime 
Settling  Basins  as  directed  by  the  Contracting  Officer. 

12.  QUALITY  CONTROL.  The  Contractor  shall  be  responsible  for  project  quality 
control  and  quality  control  records.  Observation,  measurements,  and  tests 
described  in  these  specifications  shall  be  performed  for  quality  control.  All 
quality  control  records ,  routine  testing  procedures ,  observations ,  and 
measurements  shall  be  available  for  inspection  by  the  Contracting  Officer's 
Representative  at  any  time. 

12.1  Water.  Prior  to  the  start  of  construction,  the  source  of  water  to 
be  mixed  with  the  polymer  shall  be  tested  for  pH,  total  dissolved  solids  and 
oil,  organics,  acids, alkali  and  other  deleterious  substances.  Subsequent  to 
the  start  of  construction  testing  shall  be  conducted  bnce  a  month  once  for 
^er2_^Q0JineaiJeet_^f_extractio^_tren^.  Tests  shall  conform  with  the 
requirements  of  API  Code  RP  13B-1. 

12.2  Slurry  Properties.  All  tests  specified  in  this  paragraph  shall  be 
conducted  in  accordance  with  API  Code  RP  13B-1.  The  polymer  slurry  shall  be 
tested  prior  to  placing  the  slurry  in  the  trench  a  minimum  of  2  times  each 
shift  per  batching  plant.  The  following  tests  shall  be  performed:  viscosity, 
filtration,  and  density.  At  the  time  of  placing  into  the  slurry-filled 
trench,  the  replacement  polymer  slurry  within  the  trench  shall  be  tested  for 
viscosity,  density,  and  sand  content.  The  pol3mier  slurry  in  the  trench  shall 
be  sampled  a  minimum  of  2  times  per  shift  at  intervals  of  every  10  feet  of 
depth  and  maximum  20  foot  horizontal  intervals  and  within  1  foot  of  the  bottom 
of  the  trench.  The  sampling  devices  and  procedures  will  be  in  accordance  with 
Appendix  G  of  API  RP  13B-1.  The  Contractor  shall  be  required  to  obtain 
additional  samples  for  the  government  at  any  time  or  location  requested. 
Personnel  shall  be  provided  by  the  Contractor  for  conducting  the  tests  and 
they  must  have  a  working  knowledge  of  test  procedures  for  drilling  fluids  in 
accordance  with  applicable  API  standard  procedures.  Equipment  for  polymer 
slurry  testing  shall  be  furnished  and  maintained  by  the  Contractor. 

12.3  Excavation  and  Backfill  Soundings.  The  Contractor  shall  make 
excavation  and  backfill  soundings  every  10  feet  along  the  trench  centerline 
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using  a  weighted  tape,  cable,  or  other  devices  approved  by  the  Contracting 
Officer.  The  soundings  at  each  10  foot  interval  shall  record  the  following: 

12.3.1  Elevation  of  Bottom  of  Excavation,  of 

hot-torn  of  esccavation  will  bo  by  the  Contracting  Officer  -asing 

impervlouis.  stratum  samples  as  described  under  subparagraph  Samples  af 

minimum  excavation  line  is  shown  on  the  drawings. 

The  Contractor  shall  determine  the  elevation  of  the  bottom  of  the  trench. 

12.3.2  Elevation  of  Bottom  Prior  to  Backfilling.  This  sounding 
shall  record  the  thickness  of  sediments  accumulated  at  the  trench  bottom. 
Additional  material  removal  from  the  trench  bottom  prior  to  backfilling  may  be 
required  by  the  Contracting  Officer.  This  sounding  shall 


bf  the  soir-^  more  than  50  feet  be  conducted  for  the 


entire  reach  of  the  trench. 

12.4  Backfill  Properties.  The  graded  filter  backfill  material  shall  be 
tested  for  gradation  based  on  one  representative  sample  for  each  25  cubic 
yards  of  backfill  material  prior  to  placement  in  the  trench,  and  one 
representative  sample  for  each  100  cubic  yards  of  soil  backfill.  Sampling 
equipment  shall  be  subject  to  the  Contracting  Officer's  approval  and  shall  be 
maintained  onsite  for  the  duration  of  the  job.  Testing  of  gradation  samples 
shall  be  by  set  sieving  and  shall  conform  to  ASTM  C  136. 

12.5  Records.  Records  shall  be  maintained  by  the  Contractor  for  all 
testing,  measurements,  and  inspections  performed  to  ascertain  that  the  ground- 
water  extraction  trench  construction  meets  the  specifications .  Required 
reports ,  records ,  and  documentation  shall  be  furnished  to  the  Government 
daily.  The  Contractor's  required  records  are  outlined  below. 

12.5.1  As -Built  Profile.  An  as -built  profile  of  the  trench 

bottom,  including  descriptions  of  materials  encountered  in  the  trench  shall  be 
continuously  maintained  by  the  Contractor.  This  profile  shall  indicate  extent 
of  excavation  and  the  profile  at  the  end  of  each  work  day,  as  determined  from 
soundings . 


12.5.2  Results.  The  results  of  all  construction  control  testing 
required  in  these  specifications,  including  water  tests,  slurry  tests, 
backfill  tests,  and  depth  soundings  shall  be  furnished  by  the  Contractor.  The 
Contractor  shall  furnish  records  of  all  observations,  measurements,  and  tests 
performed,  identified  with  the  location  and  time  of  testing.  These  records 
shall  be  furnished  no  later  than  24  hours  after  the  tests,  measurements, 
and/or  observations  were  made. 

12.5.3  Polymer  Slurry  Mix.  Pol3riner  slurry  mix  quantities, 
proportions  of  all  additives  utilized,  and  placement  locations  into  the  trench 
shall  be  recorded  by  the  Contractor.  Any  adjustments  in  the  polymer  slurry 
mix  shall  also  be  recorded. 

12.5.4  Construction  Log.  The  Contractor  shall  maintain  a 
construction  log  of  daily  activities  which  shall  include  delays  encountered 
during  construction,  causes  of  delays,  locations  of  affected  areas,  and  extent 
of  delays .  The  log  shall  also  record  unusual  conditions  or  problems 
encountered,  and  the  dispositions  made. 


13.  QUALITY  ASSURANCE.  The  Government  may  perform  quality  assurance  testing 
on  the  polymer  slurry  and  backfill  materials  using  the  laboratory  and 
equipment  furnished  by  the  Contractor.  The  Government  testing  will  in  no  way 
relieve  the  Contractor  of  the  responsibility  of  performing  tests  necessary  to 
meet  the  construction  requirements.  The  Contractor  shall  provide  the 
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equipment  and  laboratory  space  to  government  personnel  on  demand  and  these 
services  shall  be  considered  a  subsidiary  obligation  of  the  groundwater 
extraction  trench  construction.  All  routine  testing  procedures  being 
conducted  by  the  Contractor  shall  be  available  for  inspection  by  the 
Contracting  Officer  at  any  time. 

14.  EXTRACTION  EQUIPMENT.  Pining  and  related  equipment  to  extract 
groundwater  is  specified  in  SECTION:  COLLECTION  DRAIN  SYSTEM  and  SECTION: 

LIFT  STATION. 

15.  MEASUREMENT. 

15.1  Lines  and  Grades.  The  ground-water  extraction  trench  shall  be 
constructed  to  the  elevations,  lines,  grades,  and  cross  sections  shown  on  the 
drawings,  unless  otherwise  directed  by  the  Contracting  officer.  The 
Government  reserves  the  right  to  modify  the  elevations,  lines,  grades,  and/or 
cross  sections  as  may  be  determined  necessary  by  the  Contracting  Officer. 

15.2  Ground-Water  Extraction  Trench.  Measurement  for  Ground- Water 
Extraction  Trench  shall  be  based  on  the  area  in  square  feet  of  polymer  slurry 
measured  in  a  vertical  plane  through  the  centerline  of  the  trench  within  the 
boundaries  established  by  the  working  surface  as  defined  in  subparagraph 
Working  Surface,  the  bottom  of  the  excavated  trench  as  approved,  and  vertical 
lines  at  each  end  of  the  approved  full  depth  of  the  excavated  trench. 
Measurement  shall  be  based  on  surveys  and  soundings  taken  at  the.  site  as 
directed  and  approved  by  the  Contracting  Officer. 

16.  PAYMENT.  Payment  for  Ground-Water  Extraction  Trench  measured  as 
specified  hereinbefore  shall  be  made  at  the  contract  unit  price  per  square 
foot.  Such  price  shall  include  all  costs  of  stripping,  excavating  by  the 
slurry  method  of  excavation,  cleaning  the  trench  bottom,  spoiling  excavated 
materials ,  obtaining  backfill  materials ,  placing  the  extraction  trench 
backfill,  and  all  other  items  incidental  to  the  construction  and  completion  of 
the  extraction  trench.  No  separate  payment  will  be  made  for  slurry  materials 
including  pol3niier,  additives,  equipment  and  handling  and  cleaning  the  slurry, 
diking  around  the  open  trench,  and  overtime  during  continuous  operations, 
cleanup,  and  assistance  in  the  collection  and  maintenance  of  records;  such 
items  being  included  in  the  price  of  ground-water  extraction  trench. 
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ZERO  ACCIDENTS 
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SECTION  02410 

jglipipi^COLLECTION  DRAIN  SYSTEM 
INDEX 


1.  APPLICABLE  PUBLICATIONS 

2.  DELIVERY,  STORAGE,  AND  HANDLING 

OF  MATERIALS 

3.  STRENGTH  TESTS  OF  PIPE 

4.  NOT  USED 

5.  PIPE  FOR  SUBDRAINS 

6 .  FILTER  CLOTHS 

7.  MATERIALS  FOR  DRAINAGE  STRUCTURES 

8.  GRANULAR  SUBDRAIN  FILTER  MATERIAL 

9.  EXCAVATION  AND  BACKFILLING  FOR 

DRAINAGE  STRUCTURES 


10 .  DRAINAGE  STRUCTURES 

11.  INSTALLATION  OF  FILTER  CLOTH 

AND  PIPE  FOR  SUBDRAINS 

12.  INSTALLATION  OF  AND  BACK¬ 

FILLING  FOR  BLIND  OR  FRENCH 
DRAINS 

13.  INSTALLATION  OF  FILTER 

MATERIAL  AND  BACKFILLING 
FOR  SUBDRAINS 

14.  TRENCHING  AND  BEDDING  FOR 

SUBDRAINS 


1.  APPLICABLE  PUBLICATIONS.  The  publications  listed  below  form  a  part  of  this 
specification  to  the  extent  referenced.  The  publications  are  referred  to  in  the 
text  by  the  basic  designation  only. 

1.1.  FEDERAL  SPECIFICATIONS . 


RR-F-621 


Frames,  Covers,  Gratings,  Steps,  Sump  and 
Catch  Basin,  Manhole 
Cement ,  Portland 

Lime;  Hydrated  (for)  Structural  Purposes 
Pipe,  Corrugated  (Aluminum  Alloy) 


Pipe,  Corrugated  (Iron  or  Steel,  Zinc  Coated) 


AND 


1.2. 

CEMENT . 


1.3. 

(AASHTO)  STANDARDS. 

M  45-831 
M  65-80 


SS-C-1960/3B 
SS-L-351B 
WW-P-402C 
&  Am-1 
WW-P-405B 
&  Am-1 

DEPARTMENT  OF  THE  ARMY,  CORPS  OF  ENGINEERS,  HANDBOOK  FOR  CONCRETE 

CRD-C  41-81  Air  Content  of  Freshly  Mixed  Concrete  by  the 

Pressure  Method 

CRD-C  575-74  Change  in  Weight  of  Rubber  on  Immersion  in 

Water 

AMERICAN  ASSOCIATION  OF  STATE  HIGHWAY  AND  TRANSPORTATION  OFFICIALS 


86-831 

175-82 

178- 84 

179- 84 
246-86 

252-85 

278-81 


Aggregate  for  Masonry  Mortar 

Vitrified  Clay  Pipe,  Extra  Strength,  Standard 
Strength  and  Perforated 
Concrete  Sewer,  Storm  Drain,  and  Culvert  Pipe 
Perforated  Concrete  Pipe 
Concrete  Drain  Tile 
Clay  Drain  Tile 

Precoated  Galvanized  Steel  Sheet  for  Culverts 
and  Underdrains 

Corrugated  Polyethylene  Drainage  Tubing 
Class  PS  50  Polyvinyl  Chloride  (PVC)  Pipe 
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1.4 


(R  1986) 
M  294-86 


Corrugated  Polyethylene  Pipe,  12  to  24  in. 
Diameter 


AMERICAN  SOCIETY 
A  227-83 
A  229-83 

C  4-62 
(R  1986) 

C  14-82 
C  141-85 

C  412-83 
C  425-86 

C  444-80 
C  654-82 
C  700-88 


D  1556-82 
D  1557-78 


D  1682-64 
(R  1975) 
D  1683-81 
D  1751-83 


D  1752-84 

D  2167-84 
D  2487-85 
D  2751-83a 
D  2922-81 
D  3017-78 
D  3034- 85b 
D  3212-86 
F  405-85 
F  667-85 


FOR  TESTING  AND  MATERIALS  (ASTM)  PUBLICATIONS. 
Steel  Wire,  Cold-Drawn  for  Mechanical  Springs 
Steel  Wire,  Oil-Tempered  for  Mechanical 
Springs 

Clay  Drain  Tile 

Concrete  Sewer,  Storm  Drain  and  Culvert  Pipe 
Hydraulic  Hydrated  Lime  for  Structural 
Purposes 

Concrete  Drain  Tile 

Compression  Joints  for  Vitrified  Clay  Pipe 
and  Fittings 

Perforated  Concrete  Pipe 
Porous  Concrete  Pipe 

Porous  Concrete  Pipe  Vitrified  Clay  Pipe, 

Extra  Strength,  Standard  Strength,  and 
Perforated 

Density  of  Soil  In  Place  by  the  Sand  Cone 
Method 

Moisture -Density  Relations  of  Soils  and  Soil 
Aggregate  Mixtures  Using  10 -lb  (4.54  kg) 
Rammer  and  18 -inch  (457  mm)  Drop 
Breaking  Load  and  Elongation  of  Textile 
Fabrics 

Failure  in  Sewn  Seams  of  Woven  Fabrics 
Preformed  Expansion  Joint  Filler  for  Concrete 
Paving  and  Structural  Construction 
(Nonextruding  and  Resilient  Bituminous  Types) 
Preformed  Sponge  Rubber  and  Cork  Expansion 
Joint  Fillers  for  Concrete  Paving  and 
Structural  Construction 
Density  and  Unit  Weight  of  Soil  In-Place  by 
the  Rubber -Balloon  Method 
Classification  of  Soils  for  Engineering 
Purposes 

Acrylonitrile-Butadiene-Styrene  (ABS)  Sewer 
Pipe  and  Fittings 

Density  of  Soil  and  Soil -Aggregate  in  Place 
by  Nuclear  Methods  (Shallow  Depth) 

Moisture  Content  of  Soil  and  Soil -Aggregate 
in  Place  by  Nuclear  Methods  (Shallow  Depth) 
Type  PSM  Poly(Vinyl  Chloride)  (PVC)  Sewer  Pipe 
and  Fittings 

Joints  for  Drain  and  Sewer  Plastic  Pipes  Using 
Flexible  Elastomeric  Seals 
Corrugated  Polyethylene  (PE)  Tubing  and 
Fittings 

Large  Diameter  Corrugated  Polyethylene  Tubing 
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F  758-82 


and  Fittings 

Smooth-Wall  Poly(Vinyl  Chloride)  (PVC)  Plastic 
Underdrain  Systems  for  Highway,  Airport,  and 
Similar  Drainage 
F  949-86a  Poly(Vinyl  Chloride)  (PVC)  Corrugated  Sewer 

Pipe  with  a  Smooth  Interior  and  Fittings 

2.  DELIVERY,  STORAGE,  AND  HANDLING  OF  MATERIALS. 

2.1.  DELIVERY  AND  STORAGE.  Materials  delivered  to  site  shall  be  inspected 
for  damage,  unloaded,  and  stored  with  the  minimum  of  handling.  Materials  shall 
not  be  stored  directly  on  the  ground.  Inside  of  pipes  and  fittings  shall  be  kept 
free  of  dirt  and  debris.  [Duriftg ^ shipment  snd  stotAge-,  filter  fabric  shall  be 
wrapped  in.  burlap  or  similar  heavy  duty  protective  covering.  The  storage  area 
shall  be  such  that  the  fabric  is  protected  from  mud,  soil,  dust,  and  debris , 
Filter  fabric  materials  that  are  not  to  be  installed  immediately  shall  not  be 
stored  In  tbe  direct  sunlight,]  "Plastic  pipe' shall  be  protected  from  exposure 
to  direct  sunlight  over  extended  periods . 

2.2.  HANDLING.  Materials  shall  be  handled  in  such  a  manner  as  to  insure 
delivery  to  the  trench  in  sound  undamaged  condition.  Pipe  shall  be  carried  and 
not  dragged  to  the  trench. 

3 .  STRENGTH  TESTS  OF  PIPE .  to  determine  conformance  with  the  crushing  strength 
ref^uirentents  specified  in  the  applicable  specifications  for  subdrains  shall  be 
;the-™th35eeredge  bearing  test,  for  clay,  concrete,  and  porous  concrete  pipe, 

!'(»)# 

4.  NOT  USED. 


»ii  . 

5.  PIPE  FOR  COLLECTION  DRAIN  giiPiiiii  shall  be  as  indicated  and  shall  conform 


to  the  requirements  for  the  pertinent  type  or  types  in  the  following  lists : 

5.1.  NOT  USED  ■  CONCRETE:  PIPE  shall  be  either  standard  or  extra,  'strength 
as  indicated  and  shall  conform  to  ASTH  Specification  G  14  or  AASHTO  Standard 

""5.2.  NOT  USED.  CLAY  PIPE  shall  he  either  standard  strength  or  extra 
strength  as  ..indicated.  Standard  strength  pipe  shall  conform  to  AASHTO  Standard 
M  bS.or  ASXM- Specification  d  700.  Extra- strength  pipe  shall  conform  to  AASHTO 
Standard  M  65  or  ASTM  gp&cification  C  700. 

■  5.3.  NOT  USED .  PERFORATED  CONCRETE  PIPE  shall  he  either  standard,  of.  extra 
strength  as  indicated  and  shall  conform  to  ASTM  Specification  C  444  or  AASHTO 

. '5, '4’.’ . NOT  USED.  PERFORATED  CLAY  PIPE  shall  he  either'  standard' or  extra 

strength 'and  shall  conform  to  AASHTO  Standard  M  65  or  ASTM.  Specification  C  700. 
plain-end  pipe  conforming. •to  the  strength  and  perforation  requirements  of  AASHTO 
Standard'  M  65  or  ASTM  Specification  C  700  will '  also  be  acceptable  if  provided 
with  spring  wire  clips  of  approved  type  to  maintain  a  .taut  but  elastie  joint 
between  the  sections  of  pipe  when  laid.  Clips  shall  be-  constructed  of  net 
smaller  than  No,  9  hard-drawn  or  oil- tempered  steel  wire  conforming  to  ASTM 
Specification  A  277  or  A  729,  and  shall  be  coated  with  a  japan  enamel  or  other 
approved  rust  preventive.  Wire  clips  shall  -withstand  75  cycles  of  alternate 
loading  and  unloading  using  a  stressing  force  of  125  pounds.  The  permanent  set 
resulting  from  this  test  shall  be  less  than  5  percent,  based. on  the  original 
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lengtfe  o£  the  fastener-.  Compression  joints  oonforming  to  ASTM  C  425  will  aiso 
:big5imws|tt^iw 

5.5.  NOT  USED.  gjERfmATED  COBiOJGATEB’- STEEL  PIEl  shall  conform  to  Fed, 
Spec..  5W-I*-4:05»  Gage  of  pipe  shall  he  a$  indloateh. 

5.6.  ■  NOT  USED."  FERFOBATED  COKEUCATEe  -  STEEL  PIPE,  FULLY  BITUMINOUS  COATED  ,• 
shall  conform  to  the  applioehlo  portions  of  fed.  Spec,  W-P*4£)5.  Gage  of  pipe 
shall  he  aa  indicated. 

iiiii  ■  ■ . . . ^ . . . . . 

5.7.  NOTJgl£i__i)EAiN  TILE.  Clay  drain  tile  shall  confoxHi .  to  ASTM 
Speeificatlon  C  4  or  AASHfO  Standard,  M  17P,  Concrete  drain  tile  shall  conform 

to-^ASTK--Specifioatxon  C  412  or  AASKTO  Standard  M  17B,  standard^  extra,  ox  special 

. 

5.8.  NOT  USED.  FOEjOUS  GOMG8ETE  PIPE  shall  conform  to  ASTM  C  654  standard 
or  extra  strength  as  indicated, 

mM . 

. 5.9.  NOT  USED.  PERFOEATID  COMUCAm  ALUMINUM  ALLOY  PIPE  shall  eonform 

to  Fed,  Spec.  W-F*402.  Sheet  thickness  or  gage  of  pipe  shall  he  as  Indicated. 

iim 

"■5.10.  NOT  USED.  PERPQPATED  mMiUCATEU  ALUMINIM  ALLOY  PIPE,  FULLY 
BITUMINOUS  COATED  shall  conform  to  the  applicable  portions  of  Fed,  Spec . 
WSf-P-402.  Sheet  thickness  or  gage  of  pipe  shall  he  as  indicated, 

5.11.  NOT  USED.  PREGOATED  COKRUGATED  STEEL  PIPE  shall  conform  to  Fed. 
Spec,  UW- P-405,  class  I  or  II  shape  1  precoated  as  required  hy  AA$HTO  M  246. 

5.12.  PLASTIC  PIPE.  Plastic  pipe  shall  contain  ultraviolet  inhibitor  to 
provide  protection  from  exposure  to  direct  sunlight.  The  piping  shall  be  capable 
of  withstanding  a  load  of  40  psi,  with  deflection  of  <  5%. 

5.12.1.  NOT  USED.  Acrvl&nitrlle-Butadifene-Stvrane  (ABS)  Piping, 
Aerylonitrile-hutadiene-styrene  (ABS)  piping  and  fittings  shall  conform  to  ASTM 
D  2751,  with  maxifiitim  SUE  of  35. 

5.12.2.  Pol3r7inyl  Chloride  (PVC)  Pipe  and  Fittings.  Polyvinyl 
Chloride  (PVC)  pipe  and  fittings  shall  conform  to  ASTM  D  3034  :|E  549.,]  [-F-ISS, 
Type  PS  46}  I  or  [AASHTO  M  278  with  a  minimtmt  pipe  stiffness  of  463 . 

5.12.3.  Corrugated  Polyethylene  (PE)  Pipe  and  Fittings.  Use  either 
|ASTM  F  405  for  pipes  3  to  6  inches  in  diameter,  inclusive,  ASTM  F  667  for  pipe 
8  to  24  inches  in  diameter:|  or  §AASHT0  M  252  for  pipes  3  to  10  inches,  M  294  for 
pipes  12  to  24  inches  in  diameter|:.  Fittings  shall  be  manufacturer's  standard 
type  and  shall  be_ca£^le_^^^ithstanding_the^st£es£^^sscociate^^i^^^^e 
Installation  of  the  pipe  conform  to  the  indicated  speeifioatxon. 

5.12.4.  Pipe  Perforations.  Water  inlet  area  shall  be  a  minimum  of 
0.5  square  inch  per  linear  foot.  Manufacturer's  standard  perforated  pipe  which 
essentially  meets  these  requirements  may  be  substituted  with  prior  approval  of 
the  Contracting  Officer. 

5.12.4,1.  Circular  Perf orations  In Flas tie  pipe.  Circular 
holes  shall  he  cleanly.,  cut  not  more  than  3/8  inch  or  less  than  ^/16  inch  in 
diameter  and  arranged  in  rows  parallel  to  the  longitudinal  axis  of  the  pipe, 
perforations  shall  he  approximately  3  inches  center- to-center  along  rows.  The 
rows  shall  he  approximately  1-1/2  inches  apart  and  arranged  in  a  staggered 
pattern  so  that  all  perforations  lie  at  the  midpoint  between  perforations  in 
adjacent  rows.  The  rows  '.shall  he  spaced  over  not  more  than  155  degrees  of 
clrcxaaference.  The  spigot  or  tongue  end  of  the  pipe  shall  not  he  perforated  for 
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a  lengtli  ©qaal  to  the  4epth  o£  tfe©  so-cket,  and  perforations  shall  aontime  at 
spaeiit^  owr  th*  entire  length  of  the  pif^e^ 

5.12.4.2.  Slotted  Perforations  in  Plastic  Pipe. 
Circumferential  slots  shall  be  cleanly  cut  so  as  not  to  restrict  the  inflow  of 
water  and  uniformly  spaced  along  the  length  and  circiamference  of  the  tubing. 
PTjvTTig_g1jTt^_sT^g^h^^  No.  20  slots  similar  to  those  used  in  well  piping. 
The  slots  shall  be  svmetricallv  spaced  around  the  entire  circomference  of  the 
pipe .  Width. of  slpts  shall  tot  erceed  1/8  inch  por.he  less  than  1/32  inch, 
The  length  of  individasl  slots  shall  not  exceed  1-1/4  inches  on  3- inch  diameter 
tilling,  10^  percent  of  the  tubing  inside  nominal  cfrctmiforence  on  4-  to  8 -inch 
diameter  tahingf  and  2-1/2  inches  on  l<}-inch  diameter  tubing.  Rows  of  slots 
shall  he  syajiaetricaliy  spaced  so  that  they  are  fully  contained  in  2  qiuadrante 
of  the  pipe.  Slots  shall  he  centered  in  the  valleys  of  the  corrugations  of 
profiiieiwaSiiiipIpiei;* 

#(*?)# 

'6 .  NOT  USED.  PILTjf^  CljOTHS  shall  consist  of  woven  or  nonwoven  pervious  sheets 
fahricated  from  a  plastic  material  having  a  satisfactory  record-  of  service  in 
this  type  of  ase.  Seams  shall  "he  sewn  with  yarns  of  "the  same  material  and  have 
a  tensile  strength  determined  by  &sm  Method  h  1683  -equal  to  or  greater  than  the 
weakest  tensile  strength  of  the  cloth,  Ihe  filter  cloth  shall  have  physical 
characteristics  as  dete.rHdn&d,,,by..,the...,indicatad.....te8.ts.^^.-.f^  fdXlowing  table: 

PHYSICAL  CHAEAGTMiSTICS  OF  FILTHS.  CLOTB 

Grab  Method,  ASIM  Specification  h  1682 

MittiataB  tensile  strength;  [175]  [ _ ]  lb  in  the  stronger  direction 

i!  )  Ih  in  the -weaker  direction 
Maximum  elongation:  [38]  to  [70]  percent 

Speniatelests-fi 

Apparent  opening  sire  tl  S,  Standard  Sieve  No,  _ 

SpeciafeslEe'iSte 

Open  area  _  percent 

-Percent  open. area  (PDA)  is  not  applicable  to  nonwoven  filter  cloth. 


7,  MATERIALS  FOR  DRAINAGE  STRUCTURES. 

7.1.  NOT  USED.  CONCRETE.  Unless  otherwise  specified,  concrete  and 
reinforced  concrete  shall  have  a  nlnimum  compressive  -strength  of:  '3,,0Q0  psi  at 
28  days  age  and  shall  conform  to  the  requirements  .in  SECTION:  CONCRETE  FOR 
fUXLDING  CONSTRUCTION.  The  concrete  mixtures  shall  have  air  content,  by  volume 
of  concrete,  based  on  measurements  made  immediately  -after  discharge  from  the 
mixer,  of  5  to  7  percent.  Air  content  shall  he  determined'  in  accordance  with 
Corps  of  Engineers  Handbook  CSE-G,  41.  The  concrete  covering  over  steel 
r:ebni.o'r.c;:liag 

shall  be  no'|: . X-qsa/p^an  'l-li/2  .inches  ;^hick  'for 'waiis -add  fXoori-rig'-. .  ' 'pqnoi^'et^ 
covering  deposited  directly  against  the  ground  shall  he  at  least  S  inches  thick 
between  the  steel  and  the  ground.  Expansion-joint' filler  material  shall- conform 
to  ASTM  Specification  &  1751  or  b  1752 ,  or  shall  he  resin -impregnated  fiberhoard 
conforming  to  the  physical  requirements  of  ASTM:  Specification  D  1752. 

mm  . . . . ’ . ".  ^^7'  . . "  77  7  7...7. ..  7 7. '"'7 ' . 

7.2.  N0TJSEDj_M0RTAR  for  pipe  joints  and  conneetlons  to  other  drainage 
structures  shall  he  composed  of  1  part  by  yol^^e  of  Portland  cement  and  2  parts 
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of  s-and.  Portland  cement  shall  -conform  to  Fed.  S-pse,  SS-C^l^^SO/S,  Type  lA 

ot  XI4,.  fhe  -good  gfeaXl  conforjs  to  the  reqalr^fteats  of  MSETO  Stondstd  E  45-. 
Hjdtated,  iSms  may  be  added  to  tbe  mixture  of  sand  and  cement  in  an  amoont  equal 
to  5  percent,  by  vofltisne,  of  cement  nsedv  Bydrated  lime  ebail  conform  to  Fed, 
Spec.  SS^L'-SSl,  fype  F,  or  to  ASlH  Specification  C  -141..  Tbe  quantity  of  Vfater 
in  the  •mi'xttite  ^bell  be  guffident  to  prodnce  a  stiff  mjricable  tier  tat  ^  but  aball 
in  no  case  exceed  7  gall-ons- of  ■water  pet  sack  of  cement.  ¥ater  shall  be  clean 
and 'f tee-  of  Injurioug  adds,  elkaiie-g,  end  organic  imput.i.tlea .  The  mortar  shall 
be  used  -within  10  minutes  from  tbe  time  the  ingredients  are  mixed  with  water, 

7.3.  NOT  USED .  ASfb  -  Frames  and  covers  shell  he  east  grey 

iron,  class  35B-  -or  cast  ductile  iron.  Grade  65-«45*l-2  and  shall  co-nform  t-o  Fed, 
SpoCx  SJ1-F-&21,  Weight,  shape,  and  glae  shall  be  as  indicated,  Frejnes  and 
covers  shall  have  a  minimum  transverse  proof-load  strength  of  15,000  pounds. 


Mi 

8.  eiGWJDLAil  SUBOBAIN  FILTER  HATEStlAL.  Filter  material  shall  be  -washed  -sand, 
sand  and  gravel,  crashed  stone,  crushed- stone  screenings,  or  slag  composed  of 
bard,  .tough,  durable  particles  free  from  adherent  coating.  Filter  material 
shall  not  contain  corrosive  agents,  organic  matter,  or  soft,  friable,  thin,  or 
elongated  particles  In  quantities  considered  deleterious  by  the  Contracting 
Officer  and  shall  meet  the  gradation  requirements  listed  in  Table  1  herein. 
Filter  materials  shall  be  uniformly  graded  between  the  limits  specified  id 
Table  1.  Points  on  tbe  individual  grading  curves  obtained  from  representative 
samples  of  filter  materials  not  only  shall  He  between  the  boundary  limits  as 
•defined  by  smooth  curves  drawn  through  the  tabulated  grading  limits  plotted  on 
a  meebanical-analygis  diagram,  but  also  shall  exhibit  uo  abrupt  changes  in  slope 
denoting  skip  grading,  scalping  of  certain  sizes,  or  other  irregularities  that 
would  be  detrimental  to  the  proper  functioning  of  the  filter,  Filter  materials 
shall  be  clean  and  free  from  soil  slurries  and  foreign  materials.  Filter 
material  'found  to  be  dirty  or  otherwise  cont^inated  after  installation  shall 
be  removed  .and  replaced  with  satisfactory  material  by  the  Contractor  at  no 
expense  to  the  Government, 


TABLE  1.'  FILTER  BATERIAL  FOR  SW&DRAINS 


Sieve  Designation 

. 1-1/2" . 

1/4"  •  •: 

.  No,  10 
No,  20-  • 

No , .  40 
No,  100 
Nc,  200 


Percentages  by  Weight  Passing 
Square -.Mesh  -Sieves 

.  .  100 

so-loo 

70-85 

....  "  55-75 

35-45 
15-50 
O-IO 

■  .  -  •  -0-5 


BACKFILL  MATERIAL. 

EXTRACTION  TRENCH. 


Backfill  material  is  specified  in  SECTION:  GROUND  WATER 


9.  EXCAVATION  AND  BACKFILLING  FOR  DRAINAGE  STRUGTURES  shall  be  as  specified 
in  paragraphs  on  TRENGHING  AND  BEDDING  FOR  SUBDRAINS  and  INSTALLATION  OF  FILTER 
MATERIAL  AND  BACKFILLING  FOR  SUBDRAINS. 
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10.  DRAINAGE  STRUCTURES  shall  be  of  the  following  types  and  shall  be  con¬ 
structed  of  the  materials  specified  for  each  type  and  in  accordance  with  the 
indicated  details. 

10.1.  LIFT  STATION  shall  be  constructed  of  36 -inch  diameter  polyethylene 
pipe  as  described  in  SPECIFICATION:  LIFT  STATION,  msh- in.- place  or  precast 
iraihforced  cotier&te,  artd  shall  be  cos|>lete  -with  frames  and  covers  and  with  f  ix&d 
galvanized  steel  ladders,  as  indicated.. 

10.2.  OBSERVATION  RISERS  shall  be  constructed  of  non-perforated  pipe  of 
the  same  material  as  that  used  for  the  subdrain  pipe,  complete  with  frames  and 
covers,  as  indicated. 

11.  INSTALLATION  OF  FILTER  CLOTH  AND  PIPE  FOR  SUBDRAINS. 

11.1.  NOT  USED.  INSTALIAflON  OF  FILTER  CLOTH. 

1 1  ■  1 ■ 1 ■  NOT  USED .  Overlaps  on  Fipes,  One  layer  of  filter  cloth 
shall  be  wrapped  around  perforated  or  slotted  collector  pipes  in  such  a  manner 
that  longitudinal  overlaps  of  cloth  are  in  unperforated  or  unslotted.  (juadrants 
of  the  pipes.  The  overlap  shall  be  about  2  inches.  The  cloth  shall  be  secured 
to  the  pipe  in  such  a  manner  that  backfill  material  will  not  Infiltrate  through 

pp|ip .  . 

11.1.2.  NOT  USED.  Joints.  One  layer  of  filter  cloth  shall  be 
wrapped  around  open  pipe  joints.  The  overlap  should  be  about  2  Inches,  The 
cloth  shall  be  secured  to  the  pipe  in  such  a  manner  that  backfill  material  will 
hot  Infiltrate-  through  the  overlap  or  the  edges  of  -the  cloth  .to  either  side  of 

p(m  ..  ....  .  . . ..  ^ . ...  ^ 

11.1.3.  NOT  USED  ■  Trench  Lining  and  Overlaps .  Trenches  to  be  lined 

with  filter  cloth  shall  be  graded  to  Obtain  smooth  side  and  bottom  surfaces  so 
that  the  cloth  will  not  bridge  cavities  in  the  soil  or  be  damaged  by  projecting 
rock-  The  cloth  shall  be  laid  flat  but  not  stretched  on  the  soil,  and  shall  be 
secured  with  anchor  pins.  Overlaps  shall  be  inches  and  anchor  pins  shall 

be..used..al.ong  the... overlaps., . .  . 

iiiU;  . 

11.1.4.  NOT  USED.  Protection  from  Exposure  to  Suh»  ..:::Frlor  to"  and 
during  Installation,  the  cloth  may  be  exposed  to  sunlight  no  more  than 
dayC$>,  All  filter  cloth  installations  shall  be  •.inspected  and' approved  by  the 
Contracting  Officer  before  backfilling,  and  any  defective  or  d^aged  cloth  shall 
be  rejected.  Backfill  shall  be  that  specified  for  subdrains,  shall  be  placed 
as  indicated,  and  shall  be  of  coi^osition  specified  in  paragraph:  GRANULAR 
SUBDEAIN  FILTER  MATERIAL. 

11.2.  PIPELAYING .  The  Di-Ding  and  lift  station  shall  be  attached  above 
ground  and  shall  be  gradually  lowered  into  the  trench  through  the  slurry  in  one 


continuous 


carefully  inspected  to  insure  that  it  can  withstand  the  stress  associated  with 


the  installation  process .  Each  pipe  shall  be  carefully  inspected  before  it  is 


laid.  Any  defective  or  damaged  pipe  shall  be  rejected.  The  laying  ot  pipe  snail 
proceed  upgrade  beginning  at  the  lower  end  of  the  pipeline.  Centering  devices 
shall  be  placed  on  the  pipe  at  30  ft.  intervals.  No  pipe  shall  be  laid  when  the 
trench  conditions  or  weather  is  unsuitable  for  such  work.  Full  responsibility 
for  the  diversion  of  drainage  of  trenches  during  construction  shall  be  borne  by 


laying  of  pipe  shall 
Centering  devices 
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the  Contractor.  Pipe  shall  be  laid  to  the  grades  and  alinement  as  indicated. 
The  pipe  shall  be  bedded  to  the  established  gradeline.  Pipe  of  eith&J'  the 
bell  *and« spigot  type  or  the  tongxie- and- groove  type  shall  be  laid  mth  the  bell 

All  plps  lo  placo  shall  bo  apptoved  before 

backfilling. 

11.3.  JOINTING. 

11.3.1.  NOT  USED .  Non.n&r^orat.ed  Concrete  and  Clay  Fipe  shall  ha 
laid,  liffith  1/8-  to-  l/4-lnch  opening  between  ends  of  pipe,  or  as  required  by 
spacing.:  lugs  constructed  in  the  pipe.  Th.ree  small  portions  of  mortar  mix,- 
doaposed  of  one  part  cement  and  not  more  than  two  parts  sand,  shall  be  placed 
in  the  jjoint  and  pressed  firmly  into  place  to  hold  the  pipe  securely  in  line. 
Hie  mortar  shall  be  the  full  depth  of  the  bell  or  groove  and  approximately  1  inch 
in  width,  and  shall  be  located  at  the  third  points  aroxmd  the  joint  with  the  top 
point  at  the  center  of  the  pipe,  The  inside  -of  the  pipe  shall  be  free  of  excess 

11.3.2.  NOT  USED .  Perforated  Concrete  and  Clay  Pipe  shall  be  laid 
With  closed  joints  with  positive -position  fox  centering  each  section  of  the  pipe 
in  the  bell  or  groove  of  the  previously  placed  section,  Plain-end  perforated 
clay  pipe  sections  shall  be  securely  fastened  together  with  spring  wire  clips 
furnished  .by  the  pipe  manufacturer.-  ' 

11.3.3.  NOTJSgD^i__Psr£orated  Corrugated-Hetal  Pipe,  cr  Unpaved 
bituminous-  Coated,  Perforated  Corrugated -M.etal  Pipe.  The  sections  of  perforated 
corrugated-metal  pipe  or  bituminous -coated,  perforated  corrugated-metal  pipe 
shall  be  securely  fastened  together  with  standard  connecting  bands  and  bolts 
furnished  by  the  manufacturer  of  the  pipe. 

11.3.4.  N2IJgg2^j__I)rain  Tile  shall  be  bedded  as  provided  for 
bell-and-spigot  or  tongue -and-groove  types  of  pipe  and  laid  with  open  joints  of 
approximately  l/-8-incb  width,  but  not  over  1/4- inch  width.  Drain  tile  shall  be 
protected  against  the  entrance  of  filter  material  into  the  line  by.  the  use  of 
woven  filter  cloth,  roofing  paper,  burlap,  or  similar  material  placed  over  at 
least  the  top  180  degrees  of  the  tile. 

11.3.5.  NOTJSED^j__Porous  Concrete  Pipe  shall  he  installed  with 

11.3.6.  NOT  USED.  Acrvlonitrile'-hutadi'ehe-.Stvrdne  (ABS)  ’  Piping, 
Solvent  cement  or  elastomeric  joints  for  ABS  pipe  shall  he  in  accordance  with 
ASTM  D  2751,  dimensions  and  tolerances  in  accordance  with  Table  2  therein, 

11.3.7.  Poly(Vinyl  Chloride)  (PVC)  Pipe.  Joints  shall  be  solvent 

welded_in  accordance  with  the  requirements  of  ASTM  D  3212  28^,  Standard 

Recommeded  Practice  for  making  Solvent  Cemented  Joints  with  PVC  Pipe  and 
Fittings . 

11.3.8.  Corrugated  Polyethylene  (PE)  Pjging  and  Fittings. 

Joints  shall  be  in  accordance  with  manufacturers  recommendations . 
requirements  of  ASTM  F  405. 

^^^3^j^^^^^l^j___Comection_to_Polyeth2lene_^ift_Stationj___^e 
lift  station  shall  be  as  decribed  in  SECTION:  LIFT  STATION.  The  lift  station 
ghaii_be_£rovided_gith^a_^ixjnch^iitting_to^^e_comected_to^^e_col^g£gion_dra^ 
-piping.  The  method  of  connection  of  the  collection  drain  to  the  lift  station 

shall  be  in  accordance  with  the  pipe  manufacturer's  and  lift  station 
ma^facturers_reco^endation|^_Jhe_Con2ra£tor_s^all_£roxide_^^eje^s__^d 
fittings  necessary  for  a  secure  connection  between  the  manhole  and  collection 

drain.  The  connection  shall  be  capable  of  withstanding  any  stress  encountered 
during  the  installation  of  the  lift  station  and  collection  drain. _ 
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12V""not  used.  ISSTAIIATIOIT  OF  M£>  BACEKFILtllSG  FOE  BtllSO  OR  FEMGR  SRAIES, 
Blind  or  froncis  drains  ahall  be  backfill&d  witb  filter  stateriala  specified 
h%r^ittafter  :for  subdrains .-  The  filter  material;  shall  he-  Iplaeed  as  indicated  or 
specified  and  shall  he  eompaefced  as  specified  in  ixaragraph;  XiJSTAhysn01*i  OF 
flLim  JiftTERIAL  mo  BACEFIILIRG  FOR  SOBORAm.  The  filter  material  shall  extend 
■^o  ^  sttitable  autlet  or  to  an  outlet  through  a  pipeline  as  iuditated  or  as 
specified.  Overlying  backfill  material  shall  he  contacted  as  specified 
hereinafter  for  subdrains, 

flt^^TWgTAT.T.ATTnw  OF  FILTER  MATERIAL  AND  BACKFILLING  FOR  COLLECTION  DRAIN 
.  Filter  material  shall  be  placed  in  the  trench  as  described  in 
SgCTI0Ni__gR^M2=:^^iKJ^^MIIffi=lfilfi£fli==  "^^ber  pipe  for  subdrains  has  been 
laid,  inspected,  and  approved,  filter  material  shall  be  placed  around  and  over 
the  pipe  to  the  depth  indicated. 

13 .1 .  NOT  USED.  COMPACTION ,  The' filter  'materi'al  shall  he  placed'  in  layers 
ne'tsitd 

exceed  8  inches,  and  each  layer  shall  he  saturated  by  flooding,  and  shall  he 
thoroughly  compacted  hy  mechanical  tampers  or  rammers.  The  remainder  of  the 
trench  backfill  shall  he  placed  as  follows; 

Pnder  Pavements  -  Hot  more  than,  six- inch  layers,  with  at  least 
$0  percent  maximum  density  for  cohesive  soils  and  at  least 
95  percent  maximtuft  density  (as  defined  in  ASTM  D  1557)  for 
cohesionless  soils  up  to  the  elevations  at  which  the  requirements 
for  pavement  subgrade  materials  ^d  compaction  control. 

All  Other  Areas  •-  Hot  more  than  twelve- inch  layers,  with  at  least 
85  percent  maximum  density  for  cohesive  soils  and'  at  least 
90  percent  maximum  density  for  eohes  ionless  soils  (as  defined  in 
ASTMBlSS;?). 

Cohesionless  materials  shall  include  materials  classified  in  ASTM  D  2487  as  OH, 
OF,  SH,  and  SP.  Cohesive  materials  include  materials  classified  as  (50^  SC,  Ml,. 
CL,  MH,  and  CH.  Materials  classified  as  CM  and.  SM  will  be  identified  as 
cnheslOnless  only  when  the  fines  are  nonplastfc,  13heh  results  of  compaction 
tests  for  moisture  -density  relationships  are  recorded  on  graphs ,  oohesionless 
soils  will  show  straight  lines  or  reverse- shaped  moisture-density  curves,  and 
cohesive,  soils  will  show  nomal  moisture-density  '  curves.  ^l^ere  greater 
compaction  requirements  are  specified  elsewhere  for  proteetloa  of  overlying 
pavements  or  structures ,  the  same  requirements  shall  apply  to  the  haokfill  around 
or  over  suhdraln  under  such  pavements  or  structures ,  Testing  shell  he  the 
responsihility  of  the  Contractor  and  shall  be  performed  at  no  additional  cost 
to  the  Government,  Testing  shall  he  performed  hy  an  approved  commercial  testing 
laborato-ry  or  may  be  performed  hy  the  Contractor  subject  to  approval.  Tests 
shall  he  performed  in  an  approved  sufficient  nta«ber  to  insure  that  the  specified 
density  is  being  obtained.  At  least  one  density  test  shall  he  made  for  each 

layer  of  fill  for  each  [1000]  [ _ |  sq,  yds.  or  less  of  trench.  The  soil 

density  test  shall  be  performed  in  the  field  in  accordance  with  ASTM  D  1558 , 
ASTM  D  2167,  or  ASTM  D  2922  and  D  3017.  M^en  ASTM  B  2922  is  used,  the 


02410-9 


ijaisBraii'oS  •curves  sfeali  W  checked^  and  adjusted  If  nstessary, -using  tbe  sand 
tone  method  as  de^CEibed  In  paragraph  «Galthraeioh*  of.  AST?!  D  2922  >  AS*m  B  2^22 
rssults^^m..  a  ^^et:.;=u^t;  .sfj.  soii  and  when  .»sing  this  metiiodr'  ASIM  J)  5017 

shall  ha--u$d-d'  to  determine  the  JBolature-  content  of  -tbe  soil^-  She  calibration 
$lirwf.:.:l^lhbed  with  the  moisture  gauges  shall  hertheoksd  along  with  the  density 
d^-ihfatipid'.nheo^^^^  deso'rlhed  .oailhEatfon- -checks  oi'  both 

.fhe  •dshfeity  and '■mdisture  - gauges :,.shail^ he  made-at-lthe  begimiing  of  a  job,  on  each 
dlffarent  type  of  material  encountered,  at  intervals  as  directed  by  the 
gphtraoitit^/iiOllicar.  If  ASIh  B  2922  is  used  fox  field  density  control,  there 
should  he  at  least  one  test  performed  according  to  ASTli  D  1556  par  every  10 
tests  performed  according  to  ASTff  B  2922  for  correlation  of  test  results*  Ihe 
moist^e-dehll-'ty.  "rel-ationships  shdlf  he  ..’detbrpiihed  ':  in,  ^e  ,,1'aboratOfy  by  the 
Contractor's  testing  laboratory  in  accordance  with  ASIH  B  1557,  Method  B,  C,  or 
B,  A  moisture -density  test  series  shall  he  performed  for  each  principal  type 
df  "msiCerial  or  cemijination  of  materials  encountered  or  utilized.  Goi^truction 
e<|uipment  shall  be  operated  in  such  matvier  that  no  damage  to  the  pipe  will 
result.'  'SSiBre  so  directed,  any  sheeting  and/or  portions  of -the  bracing  used 
shall  be  ;left  -Ih  place,  and  the  contract  price  will  be  adjusted  accordingly. 
■Dntreatad  sheeting  shall  not  be  left  in  place  beneath  structures  or  pavements. 

14 .  TRENCHING  AND  BEDDING  FOR  COLLECTION  DRAIN  SHBDRAINS .  Shall  be  as  described 
in  SECTION:  GROUNDWATER  EXTRACTION  TRENCH. 


14, 1 1”.';' . !  'iRENCaJINe  in' width  and  depth  shall  be  as  ^  Indicated, 

.  . .  . 

14.2  ,  NOT  USED.  R;B!!K^!ZALx.xQl:.:lji)lGK:.,.x«:.,:.JLCCk,:.:.:^^^ 

formation  shall  be  removed  to  the  depth  necessary  to  provide  space  for  placement 
of -the  specified  depth  of  filter  material-  Rock  excavation  shall  be  as  specified 
and  defined  in  SECTION;  ■  EXCA1?ATI0N,  TRENCHINO  aNB  -BACRPIILING  FOR  UTILITIES 
SYSTSiS.I  • 
pfNf  . 

14.3.  NOT  USED.  REMOVAL  OF  UNSUITABLE  MATERIAL.  Removal  of  xtnsui table 
material  shall  he  as  specified  and  defined  in  SECTION;  EXCAVATION,  TRENCfilNO, 
AND  MGRFILLING  FOR  UTILITIES  SYSTEMS . 

14.4.  NOT  USED .  BEBBINO  SURFACE  shall  provide  a  firm  foundation  of  uniform 
density.  Each  section  of  pipe  shall  rest  upon  the  pipe  bed  for  its  full  length, 
with  recesses  excavated  to  accommodate  bells  and  Joints.  Subdrains  shall  be 
placed  on  the  natural  soil  foundation  or  on  filter  material,  as  indicated.  The 
filter  material  shall  he  graded  and  compacted  as  specified  in  paragraph: 
INSTALLATION  OF  FILTER  MATERIAL  AND  BACKFILLING  FOR  SUBBRAINS . 

'  '  14'. 5 . "  NOT  USED.  BROIEGTIQN  OR  REMOVAL  OF  UTILITY  LINES .  Exiatlng  utility 
lines  that  are  shown  on  the  drawings  or  the  locations  of  which  are  made  known 
to  the  Oontraccor  prior  to  excavation  and  that  are  to  be  retained,  as  well  as 
utility  lines  constructed  during  excavation  operations,  shall  be  protected  from 
damage  during  excavation  and  backfilling,  and  if  damaged,  shall  he  repaired  by 
the  Contractor  at  his  expense.  In  the  event  that  the  Contractor  damages  any 
existing  utility  lines  that  are  not  shown  on  the  drawings  ,  or  the  locations  of 
which  are  not  known  to  the  Contractor,  report  thereof  shall  be  made  immediately 
to  the  Contracting  Officer.  If  the  Contracting  Officer  determines  that' repairs 
shall  be  made  by  the  Contractor,  such  repairs  will  be  made  in  accordance  with 
the  clause  Entitled  ''Changes"  of  the  CONTRACT  CLAUSES.  Uhen  utility  lines  chat 
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jaire  to  \)e  reiiaove’d  axe  etjcweatered. -witlsin  tjbie  area  o£  epexatioas,  <  tke  Contractor 
sbali  mtiJ^  the  Coptjractipg  O-fflceit  4n  time  fot  the  necessarj  msasor&s 
to  be  taken  to  prevent  interruption  ot  the  service. 

15.  FLUSHING  nT*  COLLECTION  DRAIN.  Upon  satisfactory  completion  of  the 
installa£io^^of^coHegtion_^gi2j_^ij£ontra££or^jhall_flush_^e_collec£ion^raiE 
with  water.  The  source  water  shall  be  the  same  as  was  mixed  with  the  polymer 
as  specified  in  SECTION:  GROUNDWATER  EXTEIACTION  TRENCH.  Any  sediments  washed 
to  the  lift  station  shall  be_r_eingvedib:OBeans_o£_aiL.ajx_Jj4t_BVjmB^,__The_sedijnents 
and  water  generated  from  the  flushing  of  the  collection  drain  activities  shall 
be  handled  and  disposed  of  in  accordance  with  SECTION:  HANDLING  AND  .I^LSPOSAL 
OF  CONTAMINATED  MATERIALS. 
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SECTION  02430 
STORM- DRAINAGE  SYSTEM 

INDEX 


APPLICABLE  PUBLICATIONS 
SUBMITTALS 

DELIVERY,  STORAGE,  AND  HANDLING 
OF  MATERIALS 
NOT  USED 

PIPE  FOR  CULVERTS  AND  STORM  DRAINS 

DRAINAGE  STRUCTURES 

MATERIALS  FOR  DRAINAGE  STRUCTURES 

DOWNSPOUT  BOOTS 

JOINTS 


10.  HYDROSTATIC  TEST  ON 

WATERTIGHT  JOINTS 

11.  EXCAVATION  AND  TRENCHING  FOR 

PIPE  CULVERTS,  STORM  DRAINS 
AND  DRAINAGE  STRUCTURES 

12 .  BEDDING 

13 .  PLACING  PIPE 

14.  BACKFILLING 

15.  LEAKAGE  TESTS 


#<N)# 

1.  APPLICABLE  PUBLICATIONS.  The  publications  listed  below  form  a  part  of  this 
specification  to  the  extent  referenced.  The  publications  are  referred  to  in  the 
text  by  the  basic  designation  only. 

1,1.  FEDERAL  SPECIFICATIONS  (Fed.  Spec.). 

lffl-G-156d  Gasket  Materiel >  General  Purpose;  Rubber 

Sheets,  Strips,  and  Special  Shapes’ 

(GSA-FSS) 

RR-F-621  Frames,  Covers,  Gratings,  Steps,  Siimp  and 

Catch  Basin,  Manhole 


RR-S-130i  Safety  Equipment,  Clijdoiug 

SS-S-210A  Sealing  Compound,  Preformed  Plastic,  For 

Expansion  Joints  and  Pipe  Joints 

1.2.  NOT  USED.  FEDERAL  STANDARD  (Fed,  Std>, 

No.  601  &  Rubber;  Sampling  and  Testing 

•  iiihangeiNstireea 
,  lissthruisi 

1.3.  AMERICAN  ASSOCIATION  OF  STATE  HIGHWAY  AND  TRANSPORTATION  OFFICIALS 


(AASHTO)  PUBLICATIONS. 

M  33-81 

Preformed  Expansion  Joint  Filler  for  Concrete 
(Bituminous  T3rpe) 

M  36-86 

Corrugated  Steel  Pipe-,  Metallic- Coated,  for 
Sewers  and  Drain® 

64-84 

jktetlle  Iron  Culvert  Pipe 

M  65-80 

Vitrified  Clay  Pipe,  Extra  Strength,  Standard 

(R  1986) 

Strength  and  Perforated 

M  86-83 

Concrete  Sewer  ^  Storm  Dr-ain/  and  Culvert  Pipe 

M  167-84 

Structural  ’  Plate  fox  ^  Pipe  Arc:h&:s,  and 

ssArnfees 

M  170-85 

Reinforced  Concrete  Culvert,  Storm  Drain,  and 
Sewer  Pipe 
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M  Bittarairwus  Coated  Corrugated  iietal  Culvert 

(S  198C)  Bipe  and  Pipe  Arches 

M  196-84  Corrugated  Alwttium  Alloy  Culverts  and 

ssUndarteattis 

M  198-75  Joints  for  Circular  Concrete  Sewer  and  Culvert 

(R  1986)  Pipe  Using  Flexible  Watertight  Gaskets 

M  199-85  Precast  Reinforced  Concrete  Manhole  Sections 

2C&-85  Reinforced  Concrete  Arch  Culvert  Stora.  Rrein, 

ssand;;sSewet;?sMpe 

M  219-84  AluffittitBtt  Alloy  Structural  plate  for  Field 

Bolted  Conduits 

M  243-81  Field  Applied  Coating  of  Corrugated  Metal 

(R  1986)  Structural  Plate  for  Pipe^  Pipe* Arches^  and 

ijArchea 

M  245-86  Corrugated  Steel  Pipe,  Polyiaer  Preooated,  for 

Sewers  and  Drains 

M  246*'86  Sheet  Metal,  Metallic -Coated  and  Polymer 

Precoated  for  Corrugated  Steel  Pipe 
M  252-85  Corrugated  Polyethylene  Drainage  Tubipg 

M  259-84  Precast  Reinforced  Concrete  Box  Sections  for 

Culverts,  Storm  Drains,  and  Sewers 
M  273-86  Precast  Reinforced  Concrete  Box  Sections  for 

Culverts,  Storm  Drains,  and  Sewers  With  Less 
Than  2-ft  of  Cover  Subject  to  Highway  Loadings 
M  294-86  Corrugated  Polyethylene  Pipe,  12-  ,to  24 -in 

1.4.  NOT  USED.  AMERICAN  CONCRETE  INSTITUTE  (ACI)  PUBLICATION, 

ACI  346-81  Speoiflcations  for  Cast- in- Place  Nonrelnforoed 

t^ConeretessFipe 

1.5.  NOT  USED.  .  AMERICAN  NATIONAL  (ANSI) 

STpDARD,  ii  .  1...  .1".  ......1.. . .  .  ...r. . 

A'" t4-3-f4’’  "■'  {'Mefrcah-iNaHonar  §’tand^rd”^'|’a|ety  Requirements 

:  for .  Fixed,  Ladders 

1.6.  NOT  USED.  .  AMERICAN  RAILWAY  ENGINEERING'  ASSOCIATION  (AREA) 

^BLICATlOpiil .  .  .  '  . 

Manual  for  Railway  Engineering  (Fixed  Properties)  (Current  to 
July  31,  1985) 

1.7.  AMERICAN  SOCIETY  FOR  TESTING  AND  MATERIALS  (ASTM)  PUBLICATIONS. 


A  36-87  Structural  Steel 

A  48-83  .  Cray.  Iron  Castings 

A  6i5-87  Defo£ge^_^d_Plain_£^let^Jteel_£a£i_j££ 

Concrete  Reinforcement 

A  123-84  Zinc  (Hot-Dip  Qalvantired)  Coatings  on  Iron  and 

iiiSteelssProduets 

A  '307-S6a  ■■  Carbon  Steel  Bolts  and  Studs 

A  716 r86  Ductile  Iron  Culvert  Pipe 

A  798-82  Practice  for  Installing  Factory-Made 

i- Corrugated  Steel  Sewer  Pipe 

A- 807-82'  Practice  for  Installing- Corrugated  Steel 

Structural  Plate  Pipe  for  Sewers 

A  849-85  Post  Coated  (Bituminous)  Corrugated  Steel  Sewer 

sssandsDrainagesPlpe: 

G  12-86  Installing  Vitrified  Clay  Pipe  Lines 
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C  14-8^ 

C  33-86 
C  76-85a 

C  94-83 
C  150-86 
C  227-87 

C  231-82 

C  260-86 
C  270-86B 
'€  425-86 

c  311-87 


C  443-85a 

C  478-85a 
C  494-86 
C  50S-84 
C  5&6.-841> 

C  50-7*84^ 

€  7lj0-86 
(R  1983) 
€  789-85 

C  850-85a 


C  618-87 


C  666-84 

Cj  1058-85 
D  1171-86 
D  1556-82 
D  1557-78 


D  1751-83 


D  1752-84 


Coiicret-e  Sewer  ^  Storai  Braia,  and.  €ui vert;  Pipe 

Reinforced  Concrete  Culvert,  Storm  Drain,  and 
Sewer  Pipe 

£o£tlan^_£em^£ 

Potential  Alkali  Reactivity  of  Cement -Aggregate 
_Co^i^tions_(^orta£^£g£_Me^o^ 

Air  Content  of  Freshly  Mixed  Concrete 
by  the  Pressure  Method 
Air^^£n££aini2g^^^igt^es_for_Cgscrete 
Mortar  for  Unit  Masonry 

Compression  Joints  for  Vitrified  Clay  Pipe  and 
Flhtings 

Sampljn^  and  Testing  Flv  Ash  or  Natural  Pozzolans 

_Jg2jse^^s_^_Migera^^^ix£ure_in_Portl^d 

_Cement_Songre£e 

Joints  for  Circular  Concrete  Sewer  and  Culvert 
Pipe,  Using  Rubber  Gaskets 
Precast  Reinforced  Concrete  Manhole  Sections 
Chemical  Admixtures  for  Concrete 
Method  of  Testing  AsbestOcs-Cement  Pipe 
Reinforced  Concrete  Arch  Culvert,  Storm  Drain, 
and“-Sewe'r-#ipe 

Reinforced  Concrete  Elliptical  <^lvart.  Storm 
Drain,  and  Sewer  Pipe 

Vitrified  Clay  Pipe,  Extra  "Strength^  Standard 
StrBng.th,  and  Perforated 
Precast  Reinforced  Concrete  Box  Sections  for 
Culverts,  Storm  Drains,  and  Sewers 
Precast  Reinforced  Concrete  Box  Sections  for 
Culverts,  Storm  Drains,  and  Sewers  With  Less 
Than  2  ft  of  Cover  St6jected  to  Highway 
ssiioadiags 

Fl2_^ih_^nd_R^_^£_£alci^^d_^tural_Pozzolan 

for  Use  as  a  Mineral  Admixture  in  Portland 
_^emgnt^^og£repg 

Resist^ce_^f_Concrete_^o_^gid_£geezing_a^ 

Thawing 

Flexible  Cellular  Materials- -Sponge  or 
Expanded  Rubber 

Rubber  Deterioration  -  Surface  Ozone  Cracking 
Outdoors  or  Chamber  ^Triangular  Specimens) 
Density  of  Soil  in  Place  by  the  Sand-Cone 
Method 

Moisture -Density  Relations  of  Soils  and  Soil 
Aggregate  Mixtures  Using  10-lb  (4.54  kg) 
Rammer  and  18 -inch  (457  mm)  Drop 
Preformed  Expansion  Joint  Filler  for  Concrete 
Paving  and  Structural  Construction  (Non¬ 
extruding  and  Resilient  Bituminous  Types) 
Preformed  Sponge  Rubber  and  Cork  Expansion 
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D  2167-84 


Joint  Fillers  for  Concrete  Paving  and 
Structural  Construction 
Density  and  Unit  Weight  of  Soil  in  Place  by 
the  Rubber -Balloon  Method 
D  SS^l-SSa  Recoinroeiided  Practice  for  Underground 

Installation  of  Flexible  Thermoplastic  Sewer 
fPipe 

D  2487-83  Classification  of  Soils  for  Engineering 

Purposes 

D  2922-81  Density  of  Soil  and  Soil-Aggregate  in  Place 

by  Nuclear  Methods  (Shallow  Depth) 

D  3017-78  Moisture  Content  of  Soil  and  Soil -Aggregate 

in  Place  by  Nuclear  Methods  (Shallow  Depth) 

D  3034- 85b  (fype  PSM  poly('9tnyl  Chloride)  (PVC)  Sewer 

:  Pipe  and  Fittings 

3212 "-86  ■  iloints  fdr- Drain,  and  Sewer"  Plastic  Pipes 

Using  Flekibls  Elastomeric  Seals 

2.  SUBMITTALS.  In  accordance  with  SECTION:  SPECIAL  CLAUSES,  the  Contractor 
shall  submit  for  approval,  the  following  items  required  by  this  section: 

2.1.  CATEGORY  I.  None. 

2.2.  CATEGORY  II.  (For  information  only) 

[Sydrostatic  Test  Results  on  Sample  Joint  (Para.  10)] 

Pipe  Laying  Installation  Recommendations  (Para.  13) 

3.  DELIVERY,  STORAGE,  AND  HANDLING  OF  MATERIALS. 

3.1.  DELIVERY  AND  STORAGE.  Materials  delivered  to  site  shall  be  inspected 
for  damage,  unloaded,  and  stored  with  the  minimum  of  handling.  Do  not  store 
materials  directly  on  the  ground.  Inside  of  pipes  and  fittings  shall  be  kept 
free  of  dirt  and  debris. 

3.2.  HANDLING.  Materials  shall  be  handled  in  such  a  manner  as  to  insure 
delivery  to  the  trench  in  sound  undamaged  condition.  Pipe  shall  be  carried  to 
the  trench  not  dragged.  Gasket  materials  and  plastic  materials  that  are  not  to 
be  installed  immediately  shall  not  be  stored  in  the  direct  sunlight. 


4.  NOT  USED. 

m).0 

5.  PIPE  FOR  CULVERTS  AND  STORM  DRAINS  shall  be  as  indicated  and  shall  conform 
to  requirements  for  the  following  pertinent  types : 

5.1.  REINFORCED  CONCRETE  PIPE.  ASTM  C  76  or  AASHTO  M  170,  Class  [I]  [II] 

(ml  il'ivi  iy]. 

5.2.  NOT  USED.  REINFORCED  CONCRSXl  ARCH  CULVERT  MO  STORM  DRAINPIPE. 
ASM  C  506  at  AASHTO  M  206,  Class  [A-Il]  |A-II1|  fA-IV], 

.  5.3.  NOT  USED.  REINFORCED-  CONCRETE  ELLIPTICAL  CULVERT  AND.  STORM 

DRAINPIPE."  ASTH  C  507.  Horizontal  elliptical  pipe  shall  be  Class  [HE-A]  .[HE-I] 


02430-4 


[HE-IIIJ  fHE'IV]-  V-ert;i<5.al  elliptical  pipe  shall  be^  Class  IVE’-Iijl 

. 

nm 

5.4.  NOT  USED.  ^OMElSgORCEFCOljCREXR  ?1PE,  Netirelttforcfed  cetierfete  pipe 
shall  ceafoxjB  t-o  ASTM  C  14  or  AASHTO  M  8&,  [Class  IJ  |Glass  2]  [Class  3}.. 

5.5.  NOT  USED.  XB.EGAST  ftEINFORCED  CONCSETE  BOX  SECTIONS-  '  For  highway 
leadings  with  2"fe6t  of  cover  or  aore  or  subj-ected  to  dead  load  only,  ASTM  C  789 
or  MSHTO  U  2S9;  for  less  than  2"feet  of  cover  sr^jeetad  to  highway  loading,  ASTM 
C  E50  or  AASHXO  K  273 , 

mm  . 

5.6.  NOT  USED.  CAST-IN-PMCE  NOMEI^FO&CED  CONCRETE  CONhIlIT.  ACI  346, 
except  that,  testing  shall  he  the  responsihility  of  and  at  the  expense  of  the 
Contractor,  In  the  case  of  other  conflicts  between  ACI  346  and  project 
specifications,  requirements  of  ACI  346  shall  govern, 

iHi  ■  . .  .. 

5.7.  CLAY  PIPE,  Clay  pipe  shall  he  [standardi  [orj  [extra  strength),  as 
indicated,  conforming  to  AdHi  C  700  or  AAShTO  M  65, 

iiiii 

5,6,  CORRWATEi)  STEEh  PIPE  AND  PIPE  ARCH.  AASHTO  M  36,  coated] 

[alyminuBi  coated]  [alumlnuiB-cinc  alloy  coated],  Typfe  [X]  [11]  with  [annular] 
[helical]  corrugations.  Sheet  thickness  and  corrugation  size  of  pipe,  pipe  arch 
shall  he  as  indicated, 

#<h)# 

5.9.  HJLLY  BITDaiKOtfS-COATID,  COREDOATED  STEEL  PIPE.  AASHTO  M  190  Type 
A  and  AASHTO  E  36  [zinc  coated]  [  aluBiinam  coated]  [altraiinum-zinc  alloy  coated] 
Type  [I]  [Il|  corrugated  steel  pipe  with  [annular]  [helical]  '  corrugations , 
Sheet  thickness  and  corrugation  size  of  pipe,  pipe  arch  shall  be  as  indioated. 

mm 

5.10.  HALF  BITDHINOHS-GOAtEB,  PART^ PAVED,  COSRUGATED  STEEL  PIPE.  AASHTO 
M  190  Type  B.and  AASHTO  K  36  [zinc  coated]  [aluminuffl  coated]  [aluminuiB-zine 
alloy  coated}  Type  |I}  [II|  corrugated  steel  pipe  with  [annular]  [helical] 
uormgations.  Sheet  thickness  and  corrugation  size  of  pipe,  pipe  arch  shall  be 
anssisdiented® 

iiiii 

5.11.  FULLY  BITOMINOUS-COATED,  PAET-FAVED,  GOERUOATED  STEEL  PIPE.  AASHTO 
M  190  Type  G  and  AASHTO  M  36  [zinc  coated]  [ altminuift '  coated]  [aluminum-zinc 
alloy  coated}  Type  [I]  [II]  corrugated  steel  pipe  with  [annular]  [helical] 
C:0.rrugatioas.:.,:.:.:::.>:.Shee  thickness  and  corrugation  size  of  pipe,  pipe  arch  shall  he 
asmndieated;si;M 

mm 

5.12.  PIJiLy  BITUMINOUS -COATED,  F5LLY  PAVED,  CORRUGATED  STEEL  PIPE.  AASOTO 
M  190  Type  D  and  AASHTO  M  36  [zinc  coated]  [aluminum  coated]  [aluminum-zinc 
alloy  coated]  Type  [I]  '  [II'}  corrugated  st6,el  pipe  with  [annular]  [helical] 
corrugations.  Sheet  thickness  and  corrugation  size  of  pipe,  pipe  arch  shall  be 
aas§5ind;issadsed;is;:» 

iiiii 

5.13.  CONCRETE- LINED  OCaiiLUeATED  STEEL  PIPE,  AASHTO  M  36,  zinc  coated 
Type  1  corrugated  steel  pipe  with  [annular]  [helical]  corrugations  and  a  concrete 
lining.  Sheet  thickness  and,  corrugation  size  of  pipe  shall  he  as  indicated. 
The  concrete  lining  shall  conform  to  ASTM  A  849, 
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■  cosKirbA-^rEB  "s'riEt"'^  bife. 

AMHXO  a  1^0  Type.'A  end  MSSTO  a  M  •  zim  coated  Tj^je  I  .corrugated  steel -pipe 
wl-tii  letmuiarl  [beltc^l]  corrugattcus  atd  a  eonox^te  -liniBg,  Sheet  thteksess 
and  .ij>Rrrugation  size  .M- pipe  shall,  .be.  ^.  ind'^^  Tbe  concrete  lining  shell 

confoiaa  to :  4'  -Sis^v  • 

wmw . 

. ••:BREd^A|EB'':b;c^tibA^^  siaeii  fife'  .A^r.fi.B|',.;amoH,;':;  AAaifo;^ 

lil’  till  corrugated  steel  pipe  vlth.  |annnlarl  {helical]  corrugations,  fabricated 
froa  a  246  £A]  {&]  [G|  precoated  sheets  Sheet  thickness  and 

corrugetion''size''-'-nf'-'pipe'"'shall'%e'-i^ 

iii«  ■  . 

p<16.  COEETJeAfEB  AlimHOM  ALLOY  FIFE  ASB  FIFE  ARCH.  AASHTO  M  196  Type  |I] 
[IJ;].' with  fannularj  fhelicalj  corrugations-  '  Sheet  thickness  and  corrugation 
size  of -.pipe  or  pipe  arch  shall  h©- -as  indicated. 

mm . 

■FCiXY  ''BITroiiHOtJS-COA’I®B/  <«5RRlJaATEB  AIBHIHUS' AliLOY  FIFE  AKB  FIFE 

ASXJH.  '•  MSBTO  H  190  Type,' A  and  AASHTO  .M  196  Type  "flj';  {ll}  ' corrugated  aluminum 

alley  pipe  with  •  {annular}  {helical}  corrugations.  Sheet  thickness  and 

corrugation  'size  of  pipe  or  pipe  arch  shall  be  as  indicated..'" 

.  ■'  ■  . . 

5.18.  FDLIY  BlTtMIKOHS-OOATED,  PART-BAYED,  CORRUGATED  ALCMINOM  ALLOY  BIPE 
AHB  FIFE  ARCH.  AASBTO  H  190  Type  C  and  AASHTO  H  196  Type  {1}  tll}  corrugated 
aluminum  alloy  pipe  with  [annular]  [helical]  corrugations.  Sheet  thlclcneas  and 
correlation  size  of  pipe  or  pipe  arch  shall  he  as  indicated. 

iiiii . 

5. 19.  'STRUCTBEAL-FIATE  STEEL  FIFE.  PIPE  ARCHES,  ASB  ARCHES.  Assembled, 
with  galvanized  steel  nuts  and  holts,  from  galvanized  corrugated  steel  plates 
conforming  to  AASHTO  M  167.  [Pipe  coating  shall  conform  to  the  requirements  of 
'{AASHTO  M  190  Type  A]  {AASHTO  M  243].|  Thickness  of  plates  shall  he  as 
;indi:catg;dism^ 

iiiii 

S.EO,  STRUCTMAL-FMTE  ALUHTNini  PiM, '^P'lFE  AR(^^  Assemhled"  with  either 
aluffiihimS  Alloy,  aluminum  coated  steel,  stainless  steel  or  zinc  coated  steel  nuts 
and  holts.  Huts  and  bolts  and  aluminum  alloy  plates  shall  conform  to  AASHTO 
M  219.  {PipA  coating  shall  conform  to  the  requirements  of  fAASHTO  M.  190  Type  A] 

{ AASHTO .M  243].]  Thiolcness  of  plates  shall  he  as  indicated. 

. 5.21,  '  FOLYYISYL.  CHLORIDE  <BY0  FIFE.  •  ASTH  D  3034,  Type  PSH,  SDH- 35. 

5,22.  CORRUGATED  POLYETHYLENE  <FE>  FIFE.  AASHTO  M  252  or  H  294,  Type  III, 
Grade  B34,  Glass  C. 

"5.23.  DUCTILE  mON  CULVERT' FIFE.  AASHTO  H  64  or  ASTM  A '716.' 


im 

6 .  DRAINAGE  STRUCTURES . 


6.1.  MANHOLES.  Construction  shall  be  of  precast  reinforced  concrete 
manhole  sections,  complete  with  frames  and  covers  and  with  fixed  galvanized- steel 
laetders'  where  indicated.  Manhole  bases  [and  junction  boxes]  shall  be  cast-in- 
place  or  precast  reinforced  concrete. 


area  inlets.  Construction  shall  be  of  cast- in-place  or 


precast  reinforced  concrete  as  indicated. 

6.3.  NOT  USED .  HEADWAILS .  Goitstruot ion  shall  he  of  reinforced  concrete, 
as-  indicated". 


02430-6 


6.4.  FLARED  END  SECTIONS.  Sections  shall  be  of  a  standard  design  with 
pipe  manufacturer  and  manufactured  of  the  same  materials  as  specified  for  the 
pipe.  Sections  for  corrugated  metal  pipe  shall  have  the  seaae  metallic  coating 
as  specified  . pipe 


I 

MATERIALS  FOR  DRAINAGE  STRUCTURES. 


7.1.  CONCRETE .  Concr^t^^d  the  equipment,  workmanship,  and  materials 
therefor,  including  all  sampling  and  testing  and  submittals,  shall  conform  to 
the  applicable  requirements  of  ASTM  C  94.  Alternate  No.  2.  except  as  hereinafter 
specified.  Concrete  shall  be  composed  of  cement,  fine  aggregate,  coarse 

aggrega££j_waterj_^4_^_air_entraining_migtu£ej__At_^e_Cont£acto£jj_o£tio^ 

flv  ash  may  be  used  as  a  partial  replacement  of  Portland  cement,  subject  to  the 
requirements  specified  hereinafter.  All  flv  ash  mixtures  shall  contain  fly  ash 
in  the  proportion  of  20  percent  of  the  total  cementitious  material,  by  absolute 
volume  Cbased  on  the  specific  gravity  of  the_jBortland  cement  and  the  flv  ash) . 
However,  final  mix  proportions  shall  be  stated  by  weight  and  the  cementitious 
materials  shall  be  batched  bv  weight.  Concrete  shall  have  a  minimum  compressive 
of  3000  psi  at  28  days  age.  The  maximum  size  of  coarse  aggregate  shall 


be  1-1/2  inch.  Concrete  shalLJiave__a^_slxMnB--Of--aot_more__than__3_inche£,^___^§ 
concrete  mixtures  shall  have  air  content  bv  volume  of  concrete,  based  on 
Tnpagin-emPiTr^jTiad^^  after  discharge  from  the  mixer,  of  5  to  7  percent. 

Air_cgntent_shal^_be_^etermlned_i^_gccord^nge_^i^^_^S^^_C_^^^l^^j__^h§_££E£ES£^ 
c^vering^over_g£eel_reinforc^isg_ghall_^e_ng£_^gs^_^h^n_^J^2_i2g^SJ=^ii£^— f££ 
walls  and  flooring.  Concrete  covering  deposited  directly  against  the  ground 
sha^h^e_^^^hictegss_o^^t_leas^_3_ischgs_be^egn_steei^n^_groy^^ 

7.1.1.  Aggreggte^__^gg£egate__§^all_g£2fg£^^g_:A§^^_£-;iii=i2£12:£ 

Procedure  A  of  ASTM  G  666  shall  be  used  for  fine  aggregate  requiring  freezing 
and  thawing  tests.  Aggregate  shall  have  a  maximum  nominal  size  of  1-1/2  inches. 

Atoi^tures^i__ 

7 . 1 . 2 . 1 .  Air -entraining  admixture  shall  conform  to  ASTM 

C  260. 

7 . 1 . 2 . 2  ■  Accele£ating_j^igtyre_jhsll__£2nf2S_^£=4== 

C  494.  Type  C.  and  shall  be  used  only  when  cold  weather  protection  is  required 
^^_^gl^^hen_ag£rovedjn^^£iting^,_ 

Wangr- reducing  or  retarding  admixtures  shall 

confg£m_£2_ASTO_C^^4£^±_S2H=4i=^±=S£=2:fe= 

7J^^  Cement^__Cement^jha^_bejgortland_cement_j_Portland_cement 
shall  conform  to  ASTM  C  150.  type  I  or  II.  The  cement  shall  meet  the 


reguir^ents_ 


for  low  alkali  and  for  false  set  contained  therein.  If  the 


that  the  proposed  composition  of  cement 
and  aggregate  to  be  used  in  the  concrete  mix  is  nonreactive  when  tested  in 
flccnrHarica_jjj_ch_AST>t_G_^27^_tl^^  1^  requirement  may  be  waived.  Certified 

test  results  and  supporting  test  data  for  determining  nonreactivity  must  be 

and  cement  used  in  the  work  without  additional  testing. 

7.1.4.  Fl2_^h^5__£l^^^sh_shal^^onfora_^o_^e_^e£ui£ements_of^AS2M 
C  618.  class  F  or  C.  including  the  Supplementary  Optional  Chemical  Requirement 

fo2_^ail^le_^lkglies_^nd^^he_S^£lem^ta£2=2E£i£SSL=^^Si£Sl=£S3Mi£iffiiSM=f2£ 

uniformity  and  reactivity  with  cement  alkalies.  Maximum  loss  on  ignition  shall 
not_^_over__^_ge£cent^___SMgles__^hall_^e_obtainedj_gregargdj_gn^^is^£4_iS 
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gcgordance_wi^_^™_g_Jllj__0sl^_£g£_gla|s_of_^l2=:£|i_£^a_a_singl£_^ga££e_Bi2 

be  used.  I}ii:les$  otherwise  spetHi&'S^  concrete  arid  reiefor-c^id  eenerete  ^hall  have 
a  mitixmom  c-OBipressive  strength' of  3000  psi  at  2-8  days  age  and  shall  conform  to 
the,  i:e<ittireatetica:- under, 'SIOTiOH;  •  COSSTROCTIOS.  The 

ooncrete  mixtttre  shall  have  air  content  by  volume  of  concrete,  based  on 
jfteasurements  made  i^amediateXy  after  discharge  froja.  the  mixer,  of  5  to  7  percent 
when  maximum  sixe  of  coarse  aggregate  exceeds  1-1/2  inches.  Mr  content  shall 
be  deterstlned  in  accordance  with  ASTM  €  231.  The  concrete  covering  over  steel 
reinforcing  shall- be  not  less  than  1-1/2  inches  thick  for  walls  and  flooring. 
•Concrete  covering  deponife^  directly  against  the  ground  shail  have  a  thickness 
of  at  least  1  inches  between  steel  and.groimd.  Expansion* joint  filler  material 
shall  conform  to  ASTJl  D  1731,  h  1752,  or  M  33  or  shall  be  resin 

impregnated  flberboard  confopaing  to  the  physical  requirements  of  ASTH  h  1752. 

T^J.  REINF0RCIN£i_^einfgE£ing_steel_jhal2_^onfgm_^o_^e_^eguir^en^ 
of  ASTM  A  615.  Grade  60.  No  welding  shall  be  performed  on  reinforcing  steel. 


7.3.  JOINT  MATERIALS. 

Eg£anMon__Joint_^iller_material__jhal2_£gnform_to_ASTM 
D  1751.  D  1752.  or  AASHTO  M  33  or  shall  be  resin- impregnated  flberboard 
co2forgins_^o_Aejh;^icsL=£iffii£iffliS£i=^f=^lIM=£=li52^_ 


7.4.  MORTAR.  Mortar  for  |ipipe  joints  and||  connections  to  other  drainage 
structures,  and  block  construction  shall  conform  to  ASTM  C  270,  Type  M,  except 
the  maximum  placement  time  shall  be  1  hour. 

7.4.1.  The  quantity  of  water  in  the  mixture  shall  be  sufficient 
to  produce  a  stiff  workable  mortar  but  in  no  case  shall  exceed  5.0  gallons  of 
water  per  sack  of  cement.  Water  shall  be  clean  and  free  of  harmful  acids, 
alkalies ,  and  organic  impurities .  The  mortar  shall  be  used  within  30  minutes 
after  the  ingredients  are  mixed  with  water. 

■I 

7.4.2.  The  inside  of  the  joint  shall  be  wiped  clean  and  finished 
smooth.  In  pipe  too  small  for  a  man  to  work  inside,  wiping  may  be  done  by 
dragging  a  suitable  swab  or  long-handled  brush  through  the  pipe  as  work 
progresses.  The  mortar  bead  on  the  outside  shall  be  protected  from  air  and  sun 
with  a  proper  covering  until  satisfactorily  cured. 


7.5.  PRECAST  REINFORCED  CONCRETE  MANHOLE  RISERS  shall  conform  to  ASTM 
C  478  or  AASHTO  M  199.  Joints  between  precast  concrete  risers  and  tops  |i:shall 
be  full -bedded  in  cement  mortar  and  shall  be  smoothed  to  a  uniform  surface  on 


both  interior  and  exterior  of  the  structure!^  iO^ints  shall  be  made  with 

flexible  watertight,  rubber- type  gaskets  meeting  the  requirements  of  paragraph: 
Flexible  Gasket  Joints. ij| 

7.6.  PRECAST  REINFORCED  CONCRETE  MANHOLE  TOPS  shall  conform  to  ASTM  C  478 
or  AASHTO  M  199. 

7.7.  PRECAST  REINFORCED  CONCRETE  MANHOLE  BASES  shall  be  as  indicated  and 


shall  be  of  such  design  as  to  effect  suitable  connection  with  influent  and 
effluent  lines  and  provide  a  suitable  base  structure  for  riser  sections. 

7,8.  FRAME  AND  COVER  OR  GRATINGS.  Frame  and  cover  or  gratings  shall  be 
cast  gray  iron,  class  35  B  or  cast  ductile  iron,  Grade  65-45-12  and  shall  conform 
to  Fed.  Spec.  RR-F-621.  Weight,  shape,  size,  and  waterway  openings  for  frames 
and  grates  or  covers  shall  be  as  indicated  on  the  drawings .  Frames ,  covers ,  and 
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gratings  shall  have  a  minimum  transverse  proof-load  strength  of. 25,000  pounds. 

.  . 

7.9.  NOT  USED .  STEEL  LABDESS,  Steel  ladders  conforming  to  the 

^etpiiremetfts  in  ANSI  A14v3  shall  he  installed  where  the  depth  of  the  jaanhole 
exceeds  feet.  These  ladders  will  be  not  less  than  lA  inches  in  width  with 

V^'ltch-diametsr  rungs  spaced  12  inches  apart,  ladders  shall  he  adequately 
anchored  to  the  well  fay  means  of  steel  inserts  spaced  not  more  than  i$  feet  apart 
vertically  and  shall  he  so  installed  as  to  provide  at  least  7  inches  of  spate 
between  wall  and  center  of  rungs.  The  ladders  and  inserts  shall  be  galvanised 
after  fahrlcation  with  2,1  or.  of  rin*  par  square  foot  of  surface  area  in 
conformance  with  AS134  A  121.  A  ladder  clia&ing  safety  device  conforming  to  Fed, 
Spec.  N;E^-S-i301  shall  be  installed  where  the  depth  of  the  manhole  exceeds  20 
feet.  The  wall  along  the  line  of  the  ladder  shall  he  vertical  for  its  entire 
iigngthi» 

8 .  NOT  USED .  BONNSPQtIf  BOOTS .  Boots . used  to  connect  exterior  downspouts  to 
the  stormdrainage  system  shall  be  of  gray  oast  iron  conforming  to  ASTN  A  48 , 
class  30S  or  35B..  Shape  and  size  shall  he  as  indicated. 

mn  ,  . 

9.  JOINTS.  Pipe  joints  shall  be  one  of  the  following  t3q)es  i|:;ahd;:s;shaS;;sme;6t 
the  test  requirements  of  paragraphs:  HYDROSTATIC  TEST  ON  ^^ATERTIGHT  JOINTS].. 
#(N)# 

9.1.  FOR  CONCRETE  |AND  CIAY|  PIPE. 

um 

9.1.1.  Cement-Mortar  Bell-and-Spigot  Joint.  The  first  pipe  shall 

be  bedded  to  the  established  gradeline,  with  the  bell  and  end  placed  upstream. 
The  interior  surface  of  the  bell  shall.be  carefully  cleaned  with  a  wet  brush  and 
the  lower  portion  of  the  bell  filled  with  mortar  to  such  depth  as  to  bring  inner 
surfaces  of  abutting  pipes  flush  and  even.  The  spigot  end  of  each  subsequent 
pipe  shall  be  cleaned  with  a  wet  brush  and  uniformly  matched  into  the  bell  so 
that  sections  are  closely  fitted.  After  each  section  is  laid,  the  remainder  of 
the  joint  shall  be  filled  with  mortar,  and  a  bead  shall  be  formed  around  the 
outside  of  the  joint  with  sufficient  additional  mortar.  Cement  mortar,  finish, 
and  protection  of  joint  shall  be  as  specified  in  paragraph:  MATERIALS  FOR 

DRAINAGE  STRUCTURES:  Mortar.  If  mortar  is  not  sufficiently  stiff  to  prevent 
appreciable  slump  before  setting,  the  outside  of  the  joint  shall  be  wrapped  or 
bandaged  with  cheesecloth  to  hold  mortar  in  place . 

iliil 

9.1.2.  Cement -Mortar  Oakum  Joint  for  Bell-and-Spigot  Pipe.  A 
closely  twisted  gasket  shall  be  made  of  jute  or  oakum,  of  the  diameter  required 
to  support  the  spigot  end  of  the  pipe  at  the  proper  grade  and  to  make  the  joint 
concentric.  Joint  packing  shall  be  in  one  piece  of  sufficient  length  to  pass 
around  the  pipe  and  lap  at  top.  This  gasket  shall  be  thoroughly  saturated  with 
neat  cement  grout.  The  bell  of  the  pipe  shall  be  thoroughly  cleaned  with  a  wet 
brush,  and  the  gasket  shall  be  laid  in  the  bell  for  the  lower  third  of  the 
circumference  and  covered  with  mortar.  The  spigot  of  the  pipe  shall  be 
thoroughly  cleaned  with  a  wet  brush,  inserted  in  the  bell,  and  carefully  driven 
home.  A  small  amount  of  mortar  shall  be  inserted  in  the  annular  space  for  the 
upper  two- thirds  of  the  circumference.  The  gasket  then  shall  be  lapped  at  the 
top  of  the  pipe  and  driven  home  in  the  annular  space  with  a  caulking  tool.  The 
remainder  of  the  annular  space  then  shall  be  filled  completely  with  mortar  and 
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beveled  at  an  angle  of  approximately  45  degrees  with  the  outside  of  the  bell. 
If  mortar  is  not  sufficiently  stiff  to  prevent  appreciable  slump  before  setting, 
the  outside  of  the  joint  thus  made  shall  be  wrapped  with  cheesecloth.  Placing 
of  this  type  joint  shall  be  kept  at  least  five  joints  behind  laying  operations. 
The  cement  mortar,  finish,  and  protection  of  joints  shall  be  as  specified  in 
paragraph:  MATERIALS  FOR  DRAINAGE  STRUCTURES:  Mortar. 


9.1.3.  Cement-Mortar  Diaper  Joint  for  Bell-and-Spigot  Pipe.  The 
pipe  shall  be  centered  so  that  the  annular  space  is  uniform.  The  annular  space 
shall  be  caulked  with  a  twisted  jute  or  oakvan.  Before  caulking,  the  inside  of 
the  bell  and  the  outside  of  spigot  shall  be  clean. 

9, 1.3.1.  Diaper  bands  shall  consist  of  heavy  cloth  fabric 
to  hold  grout  in  place  at  joints  and  shall  be  cut  into  such  lengths  that  will 
extend  one -eighth  of  the  circumference  of  pipe  above  the  spring  line  on  one  side 
of  the  pipe  and  up  to  the  spring  line  on  the  other  side  of  the  pipe.  Longitu¬ 
dinal  edges  of  fabric  bands  shall  be  rolled  and  stitched  around  two  pieces  of 
wire.  Width  of  fabric  bands  shall  be  such  that  after  fabric  has  been  securely 
stitched  around  both  edges  on  wires,  the  wires  will  be  uniformly  spaced  not  less 
than  8  inches  apart.  Wires  shall  be  cut  into  lengths  to  pass  around  pipe  with 
sufficient  extra  length  for  the  ends  to  be  twisted  at  top  of  pipe  to  hold  band 
securely  in  place;  bands  shall  be  accurately  centered  around  lower  portion  of 
joint. 


9. 1.3. 2.  Grout  shall  be  poured  between  band  and  pipe  from 
only  the  high  side  of  band,  until  grout  rises  to  the  top  of  band  at  the  spring 
line  of  pipe,  or  as  nearly  so  as  possible,  on  the  opposite  side  of  pipe,  to 
insure  a  thorough  sealing  of  joint  around  the  portion  of  pipe  covered  by  band. 
Silt,  slush,  water,  or  polluted  mortar  grout  forced  up  on  the  lower  side  shall 
be  carefully  forced  out  by  the  pouring  and  removed. 

9 . 1 . 3 . 3 .  The  remaining  unfilled  upper  portion  of  the  j  oint 
shall  then  be  filled  with  mortar  and  a  bead  formed  around  outside  of  this  upper 
portion  of  joint  with  sufficient  amount  of  additional  mortar.  The  diaper  shall 
be  left  in  place.  Placing  of  this  type  joint  shall  be  kept  at  least  five  joints 
behind  actual  laying  of  pipe.  No  backfilling  around  joints  shall  be  done  until 
joints  have  been  fully  inspected  and  approved.  The  cement  mortar,  finish,  and 
protection  of  joints  shall  be  as  specified  in  paragraph:  MATERIALS  FOR  DRAINAGE 
STRUCTURES :  Mortar . 


9.1.4.  Cement-Mortar  Tongue -and -Groove  Joint.  The  first  pipe  shall 
be  bedded  carefully  to  the  established  gradeline  with  the  groove  upstream.  A 
shallow  excavation  shall  be  made  underneath  the  pipe  at  the  joint  and  filled  with 
mortar  to  provide  a  bed  for  the  pipe.  The  grooved  end  of  the  first  pipe  shall 
be  carefully  cleaned  with  a  wet  brush,  and  a  layer  of  soft  mortar  applied  to  the 
lower  half  of  the  groove.  The  tongue  of  the  second  pipe  shall  be  cleaned 
carefully  with  a  wet  brush;  while  in  horizontal  position,  a  layer  of  soft  mortar 
shall  be  applied  to  the  upper  half  of  the  tongue.  The  tongue  end  of  the  second 
pipe  then  shall  be  inserted  in  the  grooved  end  of  the  first  pipe  until  mortar 
is  squeezed  out  on  interior  and  exterior  surfaces.  Sufficient  mortar  shall  be 
used  to  fill  the  joint  completely  and  to  form  a  bead  on  the  outside.  The  cement 
mortar,  finish,  and  protection  of  joints  shall  be  as  specified  in  the  paragraph: 
MATERIALS  FOR  DRAINAGE  STRUCTURES:  Mortar. 
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9.1.5.  Cement-Mortar  Diaper  Joint  for  Tongue-and-Groove  Pipe.  The 
joint  shall  be  of  the  t3rpe  described  in  paragraph:  Cement-Mortar  Tongue-and- 
Groove  Joint  above,  except  that  the  shallow  excavation  directly  beneath  the  joint 
shall  not  be  filled  with  mortar  until  after  a  gauze  or  cheesecloth  band  dipped 
in  cement  mortar  has  been  wrapped  around  the  outside  of  the  joint.  The  cement- 
mortar  bead  at  the  joint  shall  be  at  least  1/2- inch  thick,  and  the  width  of  the 
diaper  band  shall  be  at  least  8  inches.  The  diaper  shall  be  left  in  place. 
Placing  of  this  type  joint  shall  be  kept  at  least  five  joints  behind  the  actual 
laying  of  the  pipe.  No  backfilling  around  the  joints  shall  be  done  until  joints 
have  been  fully  inspected  and  approved.  The  cement  mortar,  finish,  and 
protection  of  joints  shall  be  as  specified  in  the  paragraph:  MATERIALS  FOR 
DRAINAGE  STRUCTURES :  Mortar . 


9.1.6.  Plastic  Sealing  Compound  Joints  for  Tongue-and-Groove  Pipe. 

9. 1.6.1.  Materials.  Design  of  joints  and  physical 
requirements  for  preformed  plastic  sealing  compound  shall  conform  to  Fed.  Spec. 


SS-S-210. 


9. 1.6. 2.  Installation.  Sealing  compounds  shall  follow 
the  recommendation  of  the  particular  manufacturer  in  regard  to  special  instal¬ 
lation  requirements.  Surfaces  to  receive  lubricants,  primers,  or  adhesives  shall 
be  dry  and  clean.  Sealing  compounds  shall  be  affixed  to  the  pipe  not  more  than 
3  hours  prior  to  installation  of  the  pipe,  and  shall  be  protected  from  the  sun, 
blowing  dust,  and  other  deleterious  agents  at  all  times.  Sealing  compounds 
shall  be  inspected  before  installation  of  the  pipe,  and  any  loose  or  improperly 
affixed  sealing  compound  shall  be  removed  and  replaced.  The  pipe  shall  be 
aligned  with  the  previously  installed  pipe,  and  the  joint  pulled  together.  If, 
while  making  the  joint,  a  slight  protrusion  of  the  material  is  not  visible  along 
the  entire  inner  and  outer  circumference  of  joint  when  joint  is  pulled  up,  the 
pipe  shall  be  removed  and  the  joint  remade.  After  the  joint  is  made,  all  inner 
protrusions  will  be  cut  off  flush  with  the  inner  surface  of  pipe. 

mm 

9.1.7.  Flexible  Gasket  Joints. 


9. 1.7.1.  Materials.  Flexible  joints  shall  be  made  with 
plastic  or  rubber -type  gaskets  for  concrete  pipe  [and  with  factory- £abriea.ted 
resilient  -materialjs  for  clay  pipe:}:.  The  design  of  joints  and  the  physical 
requirements  for  plastic  gaskets  shall  conform  to  AASHTO  M  198,  and  rubber-type 
gaskets  shall  conform  to  ASTM  C  443  or  AASHTO  M  198.  liFactory- fabricated 
resilient  joint  materials  shall  be,  at  the  option  of  the  Contractor,  one  of  three 
types  and  of  the  materials  and  manufacture  conforming  to  ASTM  C  425. |ij  Gaskets 
shall  have  not  more  than  one  factory- fabricated  splice,  except  that  two  factory- 
fabricated  splices  of  the  rubber -type  gasket  are  permitted  if  the  nominal 
diameter  of  pipe  being  gasketed  exceeds  54  inches. 


9. 1.7. 2.  Test  Requirements.  Certified  copies  of  test 
results  shall  be  delivered  to  the  Contracting  Officer  before  gaskets  or  jointing 
materials  are  installed.  {baskets  or  jointing  materials  shall  not  swell  more 
than  100  percent  by  volume  wh&n.  immersed  in  accordance  with  Method  6211  of  Fed. 
Std.  601  y  in  immersion  medium.  Mo.  3  for  70  hours  at  212  deg.  F.]  '{Gaskets  or 
j.ointing...materia.l.s....sh.all  meet  the  low- temperature  flexibility  requifemetite  of 
Fed.  Spec.  HH-G-156.3  Alternate  types  of  watertight  joint  may  be  furnished  if 
specifically  approved. 
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9. 1,7. 3.  Installation.  Gaskets  and  jointing  materials 

shall  be  as  recommended  by  the  particular  manufacturer  in  regard  to  use  of 
lubricants,  cements,  adhesives,  and  other  special  installation  requirements. 
Surfaces  to  receive  lubricants,  cements,  or  adhesives  shall  be  clean  and  dry. 
Gaskets  and  jointing  materials  shall  be  affixed  to  the  pipe  not  more  than 
24  hours  prior  to  the  installation  of  the  pipe,  and  shall  be  protected  from  the 
sun,  blowing  dust,  and  other  deleterious  agents  at  all  times.  Gaskets  and 
jointing  materials  shall  be  inspected  before  installing  the  pipe;  any  loose  or 
improperly  affixed  gaskets  and  jointing  materials  shall  be  removed  and  replaced. 
The  pipe  shall  be  aligned  with  the  previously  installed  pipe,  and  the  joint 
pulled  together.  If,  while  making  the  joint,  the  gasket  or  jointing  material 
becomes  loose  and  can  be  seen  through  the  exterior  joint  recess  when  joint  is 
pulled  up  to  within  one  inch  of  closure,  the  pipe  shall  be  removed  and  the  joint 
remade . 

#(^)i 

9.2.  NOT  USED.  •  POS  GORK.UGATSD  NBTAl  BIT'S,  Unifess  oth6rw'is& 

specified  herein,  bands  shall  meet  the  requirements  specified  in  the  applieable 
standards  or  specifioatlens  fox'  the  pipe  and  shall  taaet  the  general  performance 
requirements  described  in  ASTM  A  798,  Joints  shall  he  made  with  outside  bands, 
each  hand  consisting  of  one  or  two  pieces*  The  ends  of  the  pipe  sections  shall 
1>e  placed  within  approximately  1.  inch  to  enable  corrugations  of  the  bands  to  mesh 
with  the  corrugations  of  the  pipe*  Space  between  pipe  and  connecting  hands  shall 
be  kept  free  from  dirt  and  grit  so  that  corrugations  fit  snugly*  The  connecting 
band,  while  being  tightened,  shall  he  tapped  with  a'  soft-head  mallet  of  wood, 
ndiber,  or  plastic  to  take  up  slack  and  insure  a  tight  Joint*  The  annular  space 
between  abutting  sections  of  patt-paved,  and  fully -paved- pipe  and  pipe  arch,  in 
sizes  10  inches  or  larger,  shall  be  filled  with  a  bitumincms  material  after 
jointing*  Coupling  hands  may  he  the  next  thickness  lighter  than  that  used  for 
the  pipe  but  not  more  than  0.10$  nor  less  than  0.0S2  inch  thick  and  shall  he  the 
same  material  and  have  .the  same  coating  as  specified  for  the  pipe  being  used, 
{Exterior  rivet  heads  in  the  longitudinal  seam  of  riveted  pipe  under  the 
connecting  band  shall  be  countersunk  or  the  rivets  shall  he  omitted  and  the  seam 
welded.  J  [Pipe  -with  helical  corrugations  shall  have  each  end  factory  reformed 
to  annular  corrugations  of  the  same  dimensions  as  those  in  the  pipe*  ¥idth  of 
reformed  end  shall  he  equal  to  at  least  half  the  width  of  the  hand  being  used*] 

9.f*t.  Coupling  Bands,  Cotgsling  hands  shall  be  one  of  the 
following  types: 

$.2,1*1*  Bands  with  Annular  Corrugations  and  Bod  and  hug 
Type  Connector.  Bands  shall  have  a  slse-ve  type  gasket  and  shall  he  not  less  than 
four  corrugations  wide,  for  pipe  12  to  24  inches  in  diameter  and  not  less  than 
sight  corrugations  wide  for  pipe  30  inches  and  greater  In  diameter.  Four- 
corrugation  wide  hands  shall  have  two  rods  and  lugs  and  eight-corrugation  wide 
hands  shall  have  four  rods  and  lugs*  The  corrugations  in  the  band  shall  have 
the  same  dimensions  as  the  corrugations  in  the  pipe  end* 

$.2.1.2*  gemi- Corrugated  (Hugger)  Bands  with  Bod  and  Lug 
Type  Connector*  Bands  shall  have  two  0~rii^  gaskets,  a  sealant  strip  where  the 
baud  ends  overlap,  and.  shall  he  not  less  than  ld-1/2  Inches  wide*  Bands  shall 
have  two  rods  and  lugs  with  a  single  harness,  holt,  bar,  and  strap  connector. 

iiiii 

$,2,1*3*  Bands  with  Annular  Corrtigations  and  Angle -Bolt 
Tyfte  Connector.  Bands  shall  have  a  sleeve- type  gasket  and  shall  he  not  less  than 
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^  inofees  for  pipe'll  to  M  iticljes  iti  di^metorf  Tl  itiebes  wide  for  pipe  30 

fco  $0.  f tteh.es  In  dlamefc&ir^  md  24  tnelie^  wide  for  plp&  to  120  itjehee  in 
dia»etex.  The  7.-inch  wide  bands  shall  have  not  less  than  two  bolts  per 
<ionneot:to«,  the  la-itt-ch.  Mde- bend$  not  leds  thao  three,  end  the  24-ttteh  wide 
hands  not  less  than  five  .bolhs  .per  connection.  The  oorrugations  in  the  band 
ahail  bdve  the  same  dimsttaions  as  the  eorrngatlotts  to  the  pipe  sttd, 

'mn  . . 

i^,2,2.1.  Sleeve  baskets..  Sleeve  gaskets  used  with 
airenlar  pips  having  not  mots  than  5  pereent  ellipse  shall  bs  Bteds  of 
approximately  3/8 -inch  thick  by  7 -inch  minimtan  width  closed  cell,  •  expanded 
synthetic  rubber »  fabricated  in  ths  fora  of  a  cylinder  with  a  diameter 
approximately  10  percent  less  than  the  nominal  pipe  size,  •  The  gasket  material 
shall  conform  to  the  requirements  of  ASTM.  h  1056,  Orade-  |[2A3]  [2&3  or  203]  and 
shall  have  a  quality  retention  rating  of  not  less  than  70-  percent  when  tested 
for  weather  resistance  by  ozone  ch$5her  exposnrs,  Jiethod  B  of  ASTh  0  1171.  The 
gasket  shall  he  placed  over  one  end  of  a  section  of  pipe  for  half  the  width  of 
the  gasket.  The  other  half  shall  be  doubled  over  the  end  of  the  same  pipe-  ^iJhen 
adjoining  section  of  pipe  is  in  place,  the  doubled* over  half  of  the  gasket  shall 
then  be  rolled  over  the  adjoining  section.  Any  tsaevenness  in  overlap  shall  he 
corrected  so  that  the  gasket  covers  the  end  of  pipe'  sections  equally.  Connecting 
bands  shall  then  be  centered  over  adjoining  sections  of  pipe,  and.  rods  or  holts 
placed  in  position  and  nuts  ti^tened, 

9. 2. 2. 2,  O-Mng  fiasketis.  Q-rtog  gaskets  shall  conform 
to  the  requirements  of  AASHTO  M  198  or  ASTH  G  443,  Rubber  0-ring  gaskets  shall 
he  13/18  inch  in  diameter  for  pipe  diameters  of  36  inches  or  smaller  and  7/8  inch 
in  diameter  for  larger  pipe  having  1/2 -inch  deep  end  corrugations,  0-ring 
gaskets  shall  he  1-3/8  inch  diameter  for  pip*  having  1-inch  deep  end 
norrugationssiS:;?® 

9. 2 <3,1,  Rod  and  bug,  Rods  shall  be  not  less  than 
1/2- inch  in  diameter  and  shall  conform  to  ASTM.  A  307  <  togs  shall  he  manufactured 
with  material  conforming  to  ASTM  A  48,  class  35B.  Mats  shall  conform  to  the 
requirements  ef  AaSHTD  M  36,  Rods,  lugs,  and  mits  shall  be  zinc  or  cadmittm 
coated  in  accordance  with' AASHTO  &  38,. 

9.2.3. 2,  :  Bolt,  Bar,  and  Strap-  The  connection  holts  shall 
be  zinc  or  cadmioa  coated,  not  less  than  1/2 -inch  in  diameter  per  connection, 
and  shall  conform  to  the  requirements  of. AASHTO  M  36-,  Bars  shall  he  not  less 
than  7/8- inch  in  diameter  and  straps  shall  be  not  less  than  0.109  Inches  in 
toickness ,  Bars  and  straps  shall  be  zinc -coated  to  accordance  with  AASHTO  M  36, 

9,2,8, 3;  Angle -Bolt,  Angles  shall  be  not  less  than 
2  Inches  by  2  inches  by  3/18- inch  ,hy  the  width  of  the  band  minus  1  inch, 
adequately  fastened  to  each  end  of  band  and  half  bands.  The  angles  shall  conform 
to  ASTM  A  36  and  shall  he  zinc -coated  in  accordanoe  with  AASHTO  M  36,  The 
donnection  bolts  shall  be  zinc  or  cadmium  coated,  not.  less  than  1/2 -inch  in 
diameter  per  connection.  Bolts  and  nuts  shall  conform  to  the  requirements  of 
AASHTO  M  36. 

9.2,4.  Installation.'  The  band  shall  be  tlghtene.d  evenly,  even 
tension  being  kept  on  the  rods ,  and  the  gasket  shall  be  closely  observed  to  see 
that  it  is  seating  properly  in  the  corrugations.  Joints  shall  remain  noeovered 
for  a  period  of  time  designated,  and  before  being  covered,  tightness  of  the  nuts 
shall  be  measured  with  a  torque  wrench,  If  the  nut  has  tended  to  loosen  its  grip 
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<m  the  xG'ds,  ttie  imt  shall  he  retlghteised  with  a  torqtje  WEerteh  ath  remain 
ttnoovered  until  a  tight,  f>er»a»eht  jaint  1;?  afesuted.  Installation  shall  be  as 
xecemmended  bj-  the  gasket  m&nufacturez  for  use  of  luhrleants  and  cements  and 
Other  special  installation  reiiujareffients., 

9.3.  '  NOT  USED.  FOlt . CHIi)R'lDE’ ti^G) '  shall  bejln 

aoeordante  with  the  rfe<|nlrestetits  of  ASHJ  D  32X2. 

9.4.  NOT  USED.  FOE  COSR^TEO  POLYSTHYLENE  (PE)  FIP^S .  bse 

eon|sllngs  and  fittings  recoatmended  by  the  pipe  aianafaoturfer 

9.5.  NOT  USED.  FOR  EhOTIEE  IRON  PIPE,  Use  couplings  iaxid  ’^things 
fecoBBnended  by  the  pipe  manufaetoref 

. ...., . . . v-.  Hv 

id.  NOT  USED.  HYPROSmilC  TEST- ON  WATERTIGHT  JOINTS,  A  hydrostatic  test  shall 

be  made  on  the  watertight  joint  types  proposed,  Only  one  sample  joint  of  each 
type  needs  testing;  however,  if  the  sample  joint  fails  heoatise  of  faulty  work" 
manshlp,  an  additional  sample  joint  may  he  tested,  Copies  of  test  results  shall 
he  submitted  to  the  Contracting  Officer-  Curing  the  test  period  the  joint  shall 
he  protected  from  high  temperatures  that  might  soften  or  adversely  affect  the 
jointing  materials.  The  .possiMlity' that  some  water  .may-he .ahsorhed  by  concrete 
pipes  during  this  test  will  be  eoasidered  before  rejecting  any  rubber  seals 
proposed.  No  allowance  will  he  made  for  leakage  in  the  seams  of  corrugated  metal 
pipe.  Performance  requirements  for  joints';  in  reinforced  fand  nonreinforced] 
concrete  pipe  shall  conform  to  ASTH  €  443  or  'tMSHTO  N  iRd  {and  test  requirements 
for  joints  in  clay  pipe  shall  conform  to  ASTfl  C  425},  For  corrugated  metal  pipe 
with  annular  joints  in  straight  alignment,  watertight  joints  shall  be  required 
to  withstand  an' internal  hydrostatic  pressure  of  10  psi  without  isible .leakage 
over  a  lO-minute  period.  Upon  completion:  of  the  test  for  corrugated  metal  pipe 
with  annular  joints  in  straight  alignment',  the  test  sections  shall  he  deflected 
front  aligument  hy  an  angle  whose  tangent  is  1/2  inch. divided  by  the  pipe  dia¬ 
meter  In  inches.  Joints  shall  he  required  to  withstand  an  Internal  hydrosta¬ 
tic  pressure  of  10  psi  without  visible  leakage  for  10  minutes.  Test  requirements 
for  joints  in  PFC  pipe  shall  conform  to  ASIh  D  3212. 


llT  EXCAVATION  AND  TRENCHING  FOR  FIFE  Cbid^TS ,  STORM  DRAINS  AND  DRAINAGE 
STRUCTURES.  Excavation  of  trenches  for  Culverts  and  storm  drains  shall  be  in 


accordance  with  the  applicable  portions  of  SECTION:  EDiCAVATION,  TRENCHING,  AND 
BACKFILLING  FOR  UTILITIES  SYSTEMS  and  the  following  requirements: 


■ii 

11.1.  TRENCHING.  Width  of  trenches  at  any  point  below  the  top  of  the  pipe 
shall  be  not  greater  than  the  outside  diameter  of  the  pipe  plus  24  inches  for 
pipes  of  less  than  24  inch  inside  diameter  and  no  wider  than  the  outside  diameter 
of  the  pipe  plus  36  inches  for  larger  sizes  to  permit  satisfactory  jointing  and 
thorough  tamping  of  the  bedding  material  under  and  around  pipe.  Sheeting  and 
bracing  where  required  shall  be  placed  within  the  trench  width  as  specified. 
Care  shall  be  taken  not  to  over  excavate.  Where  trench  widths  are  exceeded, 
redesign  with  a  resultant  increase  in  cost  of  stronger  pipe  or  special 
installation  procedures  shall  be  necessary.  Cost  of  this  redesign  and  increased 
cost  of  pipe  or  installation  shall  be  borne  by  the  Contractor  without  additional 
cost  to  the  Government. 
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111.2.  NOT  USED .  RiaoVAL  OF  EOGK/  Eock  in  either  le4ge  or  houl^BZ 
&h&tl  hB  with  jseieot&i3  materials  to  pTovidB  a  ooittpactte^  earth 

cushion  ba-ving'-n  thicfcneaa  between  unremoved  rook  and  the  pipe  of  at  least  & 
ttiohes  or  l/2-im£ti  for  each  .foot  of  fill  over  tjie  top  of  the  pipe^  whichever  is 
greater,  hut  not.  more  than  three^fourtbs  the  nominal  diameter  of  the  pipe,  ^ere 
belL-and-^spigot  pipe  is  used^  the  eoshloi?  shell  he  maintained  under  the  hell  aa 
well  as  under  the  strai^it  portion  of  the  pipe.  Rock  excavation  shall  he  as 
$peeifle4.and:..^^^  mCfimi  EXCAVATION,  TRENCHINO,  m>  fiACKFILLlNC  FOR 

UTILITIES  SYSTEMS .  | 

am 

11.3.  REMOVAL  OF  UNSUITABLE  MATERIAL.  Removal  of  unsuitable  material  shall 
be  as  specified  and  defined  in  SECTION:  EXCAVATION,  TRENCHING,  AND  BACKFILLING 
FOR  UTILITIES  SYSTEMS. 


12.  BEDDING.  The  bedding  surface  for  the  pipe  shall  provide  a  firm  foundation 
of  uniform  density  throughout  the  entire  length  of  the  pipe.  When  no  bedding 
class  is  specified  or  detailed  on  the  drawings,  concrete  pipe  shall  be  bedded 
carefully  in  a  soil  foundation  accurately  shaped  and  rounded  to  conform  to  the 
lowest  one -fourth  of  the  outside  portion  of  circular  pipe  or  to  the  lower  curved 
portion  of  pipe  arch  for  the  entire  length  of  the  pipe  or  pipe  arch.  When 
necessary,  the  bedding  shall  be  tamped.  Bell  holes  and  depressions  for  joints 
shall  be  only  of  such  length,  depth,  and  width  as  required  for  properly  making 
the  particular  type  of  joint.  jBedding  for  plph  .shall  be  as  specified  hy 
ASTM  G  12.  Bedding  for  'corrugated  metal  pipe  and  pipe  arch  shall  be  in 
accordance  with  .ASTM  A  798 v*  .It  not  required  to  shape  the  bedding  to  the  pipe 
geometry:  •  However,  for  pipe  arches,  it  is  recommended  to  either  shape  the 
bedding  to  the  relatively  flat  bottom  arc  or  fine  grade  the  foundation  to.  a 
shallow  V-shapel'  Bedding  for  corrugated  structural  plate  pipe  shall  meet 
requirements  of  AETM  A  807  ^  Bedding  for  FVC  pipe  and  corrugated  PE  pip^  shall 
meet  the  requirements  of  ASTM  D  2321.  Bedding  for  ductile  iron  culvert  pipe 
shall  meet  requirements  of  AASHTO  M  64,. 

13.  PLACING  PIPE.  Each  pipe  shall  be  carefully  examined  before  being  laid,  and 
defective  or  damaged  pipe  shall  not  be  used.  Pipelines  shall  be  laid  to  the 
grades  and  alignment  indicated.  Proper  facilities  shall  be  provided  for  lowering 
sections  of  pipe  into  trenches .  Lifting  lugs  in  vertically  elongated  metal  pipe 
shall  be  placed  in  the  same  vertical  plane  as  the  major  axis  of  the  pipe.  Under 
no  circumstances  shall  pipe  be  laid  in  water,  and  no  pipe  shall  be  laid  when 
trench  conditions  or  weather  are  unsuitable  for  such  work.  Diversion  of  drainage 
or  dewatering  of  trenches  during  construction  shall  be  provided  as  necessary. 
All  pipe  in  place  shall  be  inspected  before  backfilling,  and  those  damaged  during 
placement  shall  be  removed  and  replaced  at  no  additional  cost  to  the  Government. 
Where  installation  procedures  or  any  part  thereof  are  required  to  be  in 
accordance  with  the  recommendations  of  the  manufacturer  of  the  material  being 
installed,  printed  copies  of  these  recommendations  shall  be  furnished  prior  to 
installation.  Installation  of  the  item  will  not  be  allowed  until  the 
recommendations  are  received.  Failure  to  furnish  these  recommendations  can  be 
cause  for  rejection  of  the  material. 

13.1.  CONCRETE,  GLAY^  POLYVINYL  CHLORIDE  (P VO >,  AND  DUCTILE  .IRON  PIPE. 
Laying  shall  proceed  upgrade  with  spigot  ends  of  bell-and- spigot  pipe  and  tongue 
ends  of  tongue -and- groove  pipe  pointing  in  the  direction  of  the  flow. 
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13.2.  CIRCULAR  CONCRETE  PIPE  WITH  ELLIPTICAL  REINFORCING.  Placement  shall 
be  so  that  reference  lines  designating  top  of  pipes  will  be  not  more  than 
5  degrees  from  the  vertical  plane  through  the  longitudinal  axis  of  the  pipe. 
In  all  backfilling  operations  care  shall  be  taken  to  prevent  damage  to  or 
misalignment  of  the  pipe. 

13.3.  NOT  USED.  GORRUGAtfea  PIPE:  Uytng  shall  "be  with 

the  separate  sections  joined  firmly,  and  shaH  follow  aiamf  securer 's 

. 

COSRUGATEC  MBBT&L  3PIPE  AHU  PIPE  iURCH,  laying  shall  be  mtb  the 
separate  sections  joined  firmly  together,  with  the  outside  laps  of  clteumfer-' 
ential  joints  -pointing  ttpstream  and  with  longitudinal  laps  on  the  sides.  Part* 
paved  pipe  shall  be  installed  so  that  the  centerline  of  bituminous  pavement  in 
the  pipe,  indicated  by  suitable  markings  on  top  at  each  end  of  the  pipe  sections , 
coincides  with  the  specified  alignment  of  pipe.  Fully  paved  steel  pipe  or  pipe 
arch  shall  have  a  painted -dr  o-therwise  applied  label  inside  the  pipe  of  pipe  arch 
indicating  sheet  thickness  of- the  pipe  or  pipe  arch.  Any  unprotected,  metal  in 
the  joints  shall  he  coated  with  b^tnmlno^ls  material  specified  in  MSHTO  190 
or  AASHTO  h  243,  Interior  coating  $hall  be  protected  against  damage  from 
insertion  or  removal  of  struts  ox  tie  wires.  .Lifting  lugs,  when  used,,  shall  he 
placed  to  facilitate  moving  pipe  wltbont  damage  to  exterior  or  interior  coatings , 
During  installation,.,  pipe  or  pipe  arch  shall  he  handled  with  care  to  preclude 
damage  to  the  bituminous  coating  or  paving  or  concrete  lining ,  Damage  to  chipped 
or  spelled  concrete  linings  should  be'  repaired  in  accordance  with  the 
manufacturer '"s  recommendations.  Prior  to  placing  backfill,  damaged  areas  of 
coupling  bands  and  pipe  shall  he  given  a  coating  of  bituminous  material  specified 
in  AASHTO  M  190  or  AA$HfO  tt  243,  Pipe  on  which  bituminous  coating  -or  paving  or 
concrete  lining  has  been  damaged  to'  such  an  extent  that  satisfactory  field 
repairs  catinot  be  made  shall  be  removed  and  replaced  without  additional  coat  to 
the  Government.  Vertical  elongation,'  where  Indicated,  shall  be  accomplished  by 
side-fill  compaction,  factory  elongation,  or  an  approved  method  of  strutting, 
as  .indicated.  Suitable  markings  or  properly  placed  lifting  lugs  shall  he 
provided  to  insure  placement  of  factory  elongated  pipe  in  a  vertical  plane. 

13.5.  STRUCTURAL- PLATE  STEEL  PIPE,  PIPE  ARCHES,  AiTO  ARCHES.'  Structural 
plate  shall  be  assembled  In  accordance  with,  instructions  furnished  by  .the  mkn- 
ufacturer.  Instructions  shell  show  the  position  of  each  plate  and  order  of 
assembly.  Bolts  shall  be  tightened  progressively  and  uniformly,  starting  at  one 
end  of  the  structure  after  all  plates  are  in  place.  Ihe  operation  shall  be 
repeated  to  insure  that  all  belts  are  tightened  to  meet  the  torque  requirements 
of  200  foot-pounds  plus  or  minus  50  .foot-pounds .  Any  power  wrenches  used  shall 
be  checked  by  the  use  '  of  hand  torque  wrenches  or  long- handled  socket  -or 
structural  wrenches  for  amount  of  torque  produced.  Power  wrenches  shall  be 
checked  and  adjusted'  frequently  as  needed,  according  to  type  or  condition,  to 
insure  proper  adjttstmient  to  supply  the  required  torque. 

13.6.  STRUCTURAL- PLATE  AhUHlNUH  PIPE ,  PIPE  ARCHES ,  AND  ARCHES .  Structural  - 
plate  shall  •  be  assembled  in  accordance  with  Instructions  furnished  by  the 
manufacturer.  Instructions  shall  show  the  position  of  each  plate  and  the  order 
of  assembly.  Bolts  shall  be  tightened  progressively  and  uniformly,  starting  at 
one  end  of  the  structure  .after  all  plates  are  in  place.  The  operation  shall  be 
repeated  to  insure  that  all  bolts  are  torqued  to  a  minimum  of  lOO  foot-pounds 
on  aluminum  alloy  holts  and  a  mlniaaim  of  150  foot-pounds  on  galvanised  steel 
bolts.  :  Any  power  wrenches  used  shall-  be  checked  by  the  use  of  hand  torque 
wrenches  or  long-handled  socket  or  structural  wrenches  for  the  amount  of  torque 
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'Sm&x  wrenches  sitall  W  checked  and  adj-usted  as  frequently  as  needed, 
acoardltig  to  tgi^fe  et  cotjdltio^,  to  Insare,  proper  adjustment  to  $apply  -tdife 
required  torque. 

WW^§ 

tii'il . KOLfiPLE'  CiJh^^fS.’  ’l^ere  muitipi®  ii»e's  ^^.-plpe^are'  Instailed.i 

adjacent  sides  ef  pipe  shall  he  at  least  half  the  nomlaal  pipe  dliaacter.  on '3  .feet 
apart,  wMoh-ever  is  less.  . 

■  p.&.  JAdKlSG  PXPl  *13aitOS6H  PILLS.  Methods  of  operation. 
for  Jacking,  pipe  through  fills  shall  oonforsi  to  requirements  specified  in  AR,S& 
JJanual  l'-4, 


14.  BACKFILLING. 

14.1.  BACKFILLING  PIPE  IN  TRENCHES.  After  the  bedding  has  been  prepared 
and  the  pipe  installed,  selected  material  from  excavation  or  borrow,  at  a 
moisture  content  that  will  facilitate  compaction,  shall  be  placed  along  both 
sides  of  pipe  in  layers  not  exceeding  6  inches  in  compacted  depth.  The  backfill 
shall  be  brought  up  evenly  on  both  sides  of  pipe  for  the  full  length  of  pipe. 
Care  shall  be  taken  to  insure  thorough  compaction  of  the  fill  under  the  haunches 
of  the  pipe.  Each  layer  shall  be  thoroughly  compacted  with  mechanical  tampers 
or  rammers .  This  method  of  filling  and  compacting  shall  continue  until  the  fill 
has  reached  an  elevation  of  at  least  12  inches  above  the  top  of  the  pipe.  The 
remainder  of  the  trench  shall  be  backfilled  and  compacted  by  spreading  and 
rolling  or  compacted  by  mechanical  rammers  or  tampers  in  layers  not  exceeding 
6  inches,  except  that  under  unpaved  areas,  the  thickness  may  be  12  inches.  Tests 
for  density  will  be  made  as  necessary  to  insure  conformance  to  the  compaction 
requirements  specified  in  "Compaction”  below.  Where  it  is  necessary  in  the 
opinion  of  the  Contracting  Officer,  any  sheeting  and/or  portions  of  bracing  used 
shall  be  left  in  place,  and  the  contract  will  be  adjusted  accordingly.  Untreated 
sheeting  shall  not  be  left  in  place  beneath  structures  or  pavements. 

14.2.  NOT  USED.  BA<3^FILLING  FIFE  IN  FILL  SECTIONS.  For  pipe  placed  In 
fill  sections  >  backfill  materlAl  and  the  placement  and  compaction  procedures 
shall  be  as  specified  above  and  in.  "Compaction'*  below.  The  fill  material  shall 
he  uniformly  spread  in  layers  longitudinally  on  both  sides  of  plpe^  not  exceed¬ 
ing  6  inches  in  compacted  depth,  and  shall  he  compacted  by  roiling  parallel  with 
pipe  or  hy  jaochantoal  tamping  or  ramming,  Prior  to  commencing  normal  filling 
operations  f  the  crown  width  of  the  fill  at  a  height  of  12  inches  above  the  top 
of  the  pipe  shall  extend  a  distance  of  not  less  than  twice  the  outside  pipe 
diameter  on  each  side  of  the  pipe  or  12  feet,  whichever  is  less.  After  the 
backfill  has  reached  at  least  12  inches  above  fhe  top  of  the  pipe,  the  remainder 
of  the  fill  shall  he  placed  and  thoroughly  compacted  in  layers  not  exceeding 
fi  inches,  except  that  under  unpaved  areas,  the  thickness  may  he  12  Inches. 

14.3.  MOVEMENT  OF  CONSTRUCTION  MACHINERY.  In  compacting  by  rolling  or 
operating  heavy  equipment  parallel  with  the  pipe,  displacement  of  or  injury  to 
the  pipe  shall  be  avoided.  Movement  of  construction  machinery  over  a  culvert 
or  storm  drain  at  any  stage  of  the  construction  shall  be  at  the  Contractor's 
risk.  Any  pipe  damaged  thereby  shall  be  repaired  or  replaced  at  the  expense  of 
the  Contractor. 


14.4.  COMPACTION.  Cohesionless  materials  shall  include  materials 
classified  in  ASTM  D  2487  as  GW,  GP,  SW,  and  SP.  Cohesive  materials  include 
materials  classified  as  GC,  SC,  ML,  CL,  MH,  and  CH.  Materials  classified  as  CM 
and  SM  will  be  identified  as  cohesionless  only  when  the  fines  are  nonplastic. 


02430-17 


When  results  of  compaction  tests  for  moisture -density  relations  are  recorded  on 
graphs,  cohesionless  soils  will  show  straight  lines  or  reverse -shaped  moisture- 
density  curves,  and  cohesive  soils  will  show  normal  moisture -density  curves. 
Compaction  shall  be  accomplished  by  approved  equipment  and  procedures .  Material 
shall  be  moistened  or  aerated  as  necessary  to  provide  the  moisture  content  that 
will  readily  facilitate  obtaining  the  specified  compaction  with  the  equipment 
used.  When  questionable  or  borderline  materials  are  encountered,  the  Contracting 
Officer  will  determine  the  compaction  requirements  to  be  used.  Each  layer  shall 
be  compacted  to  not  less  than  the  percentage  of  maximum  density  specified 
hereinafter. 


14.4.1.  Compaction,  Density  and  Tests. 

14.4.1.1.  Where  cohesionless  materials  are  used  for  fills 
or  backfills,  sands  or  poorly  graded  gravels  (either  of  which  contain  less  than 


15%  passing  the  No.  200  sieve)  shall  be  placed  and  compacted  fully  saturated  to 
prevent  bulking.  Well-graded  gravel  shall  be  placed  and  compacted  at  a  moisture 
content  between  1  percent  below  and  4  percent  above  optimum  moisture  content. 
The  materials  shall  be  compacted  to  a  density  equal  to  95%  of  maximum  density 


as  determined  by  ASTM  D  1557,  Method  B, 


or  D. 


14.4.1.2,  For  all  other  materials,  each  layer  shall  be 
moistened  or  aerated  to  a  moisture  content  after  compaction  of  .;:|1%  below  to  4% 

above  optinum]  [ _  to  _ perc:ent  abtivo  ojitiapjtm]  and  compacted  to  |at  least 

90%  ofjil  {between  .  and  percent  maximum  density  as  determined  by 
ASTM  D  1557,  Method  B,  C,  or  D.  Upon  completion  of  areas  to  receive  concrete, 
the  applicable  moisture- density  relations  shall  be  maintained  until  placement 
of  the  concrete. 

14.4.1.3.  Tests  For  and  Control  of  Density.  Testing  shall 
be  the  responsibility  of  the  Contractor  and  shall  be  performed  at  his  expense 
by  an  approved  commercial  testing  laboratory.  When  test  results  indicate  that 
compaction  is  not  as  specified,  the  material  shall  be  removed  and  replaced  or 
recompacted  to  meet  specification  requirements  at  no  expense  to  the  Government. 
Subsequent  tests  on  recompacted  areas  shall  be  performed  to  determine  conformance 
with  specification  requirements . 

14.4.1.3.1.  Quality  Control.  All  quality  con¬ 
trol  sampling  and  testing  shall  be  performed  by  th^e  Contractor  in  accordance 
with  paragraph:  CONTRACTOR  QUALITY  CONTROL  of  SECTION:  SPECIAL  CLAUSES,  and 
as  specified  herein. 

14.4.1.3.2.  Density-Moisture  Determinations. 
Tests  for  determination  of  maximum  density  and  optimum  moisture  shall  be 
performed  by  the  Contractor  in  accordance  with  the  requirements  of  ASTM  D  1557, 
Method  B,  C,  or  D.  Samples  shall  be  representative  of  the  materials  to  be 
placed.  An  optimum  moisture -density  curve  shall  be  obtained  for  each  principal 
type  of  material  or  combination  of  materials  encountered  or  utilized.  Results 
of  these  tests  shall  be  the  basis  of  control  for  compaction.  The  above  testing 
shall  include  Atterberg  limits,  grain  size  determinations  and  specific  gravity. 

14.4.1.3.3.  Dens ity  Control .  The  Contractor 
shall  adequately  control  his  compaction  operations  by  tests  made  in  accordance 
with  ASTM  Standard  D  1556,  ASTM  D  2167  or  nuclear  devices  to  insure  placement 
of  materials  within  the  limits  of  densities  specified.  Nuclear  testing  equipment 
and  procedures  shall  conform  to  ASTM  Standard  D  2922  and  D  3017.  When  ASTM 
D  2922  is  used,  the  calibration  curves  shall  be  checked,  and  adjusted  if 
necessary,  using  the  sand  cone  method  as  described  in  paragraph  "Calibration" 
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of  ASTM  D  2922.  ASTM  D  2922  results  in  a  wet  unit  weight  of  soil,  and  when  using 
this  method,  ASTM  D  3017  shall  be  used  to  determine  the  moisture  content  of  the 
soil.  The  calibration  curves  furnished  with  the  moisture  gauges  shall  be  checked 
along  with  the  density  calibration  checks  as  described  in  ASTM  D  3017 .  The 
calibration  checks  of  both  the  density  and  moisture  gauges  shall  be  made  at  the 
beginning  of  a  job,  on  each  different  type  of  material  encountered,  at  intervals 
as  directed  by  the  Contracting  Officer.  If  ASTM  D  2922  is  used  for  field  density 
control,  there  should  be  at  least  one  test  performed  according  to  ASTM  D  1556 
per  every  10  tests  performed  according  to  ASTM  D  2922  for  correlation  of  test 
results.  One  test  shall  be  made  for  each  P,00&]  flOPO!  sq.  yds,  or  less  for 
each  layer  of  specified  depth,  except  araas -ta  rece  pavements,  fot  which  oiie 

test  shall  be  made  fat  each  p,Q00]  [ _ ]  sq.  yds.  op  less  for  each  layer-. 

Additional  tests  shall  be  made  as  necessary.  All  test  results  shall  be  furnished 
daily  to  the  Contracting  Officer.  Acceptance  tests  may  be  made  by  the  Government 
for  verification  of  compliance;  however,  the  Contractor  shall  not  depend  on  such 
test  for  his  control  of  operations . 


. 

15.  NOT  USED .  LEAKAGE  TESTS.  Lines  shall  be  tested,  for  leakage  by  either 

ittfiltratiop  tests  or  exfiltrattop  tests,  as  appropriate.  Prior  to  testing  for 
leakage,  the  trench  shall  be  backfilled  up  to  at  least,  the  lower  half  of  the 
pipe.  If  required,  sufficient  additional  backfill  shall  be  placed -to  prevent 
pipe  movement  during  testing,  leaving  the  joints  uncovered' to. permit  inspection. 
Visible  leaks  encountered,  shall  be  corrected  regardless  of  leakage  test  results , 
Iflien  the  water  table  is  2  feet  or  more  above  the  top  of  the  pipe'iSt  the  upper 
end  of  the  pipeline  section  to  be  tested,  Infiltration  shall  be  measured  using 
a  suitable  weir  or  other  device  acceptable  to  the  Contracting  Officer,  ^?hen  the 
Contracting  Officer  determines  that  infiltration  cannot  be  properly  tested,  an 
exfiltration  test  shall  be  made  by  filling  the  line  to  be  tested  with-’water  so 
that  a  head  of  at  least  2  feet  is  provided  above  both  the  water  table  and  the 
top  of  the  pipe  at  the  upper  end  of  the  pipeline  to  be  tested.  The  filled  line 
shall  be  allowed  to  stand  until  the  pipe  has  reached  its  maximiam  absorption,  but 
not  less  than  4  hours.  After  absorption,  the -.head  shall  be  reestablished.  The 
amount  of  water  required  to  maintain  this  water  level  during  a  2 -hour  test  period 
shall  be  measured.  Leakage  as  measured  by  either  the  infiltration  test  or 
exfiltration  test  shall  not  exceed  [250  gallons  per  Inch  diameter  per  mll6  of 
pipeline  pet  dayj  [0.2  gallons  per  inch  diameter  per  100  feet  of  pipeline  per 
hour] ,  *0hen  leakage  exceeds  the  maximum  amount  specified,  satisfactory 
correction  shall  be  made  and  retesting  accomplished.  Testing,  correction,  and 
retesting  shall  be  made  at  no  additional  cost  to  the  Government, 
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SECTION  02480 
SEEDING 
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1 .  APPLICABLE  PUBLICATIONS 

2.  GENERAL  REQUIREMENTS 

3.  NOT  USED 
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5.  DELIVERY,  STORAGE,  AND  HANDLING 

6 .  MATERIALS 

7.  DATES  FOR  SEEDING 

8.  PREPARATION  OF  SEEDBED 


9 .  PLANTING  SEED 

10.  SOIL  EROSION  CONTROL  MATERIAL 

11.  PROTECTION  AND  CLEANUP 

12.  ESTABLISHMENT  AND  MAINTENANCE 

PERIOD 

13.  HERBICIDES,  INSECTICIDES,  AND 

PESTICIDES 

14.  FINAL  ACCEPTANCE 
No.  16-10-01,  Sheet  2 


Attachments:  Seeding  Methods,  Std.  Dwg 

Soil  Erosion  Control  Blanket  Placement  Details, 
Std.  Dwg.  No.  16-10-01,  Sheet  3 


PART  1  -  GENERAL 


1.  APPLICABLE  PUBLICATIONS.  The  following  publications  of  the  issues  listed 
below  form  a  part  of  this  specification  to  the  extent  referenced.  The 
publications  are  referenced  in  the  text  by  basic  designation  only. 

1.1.  FEDERAL  SPECIFICATION  (Fed.  Spec.). 

0-F-241D  Fertilizer,  Mixed,  Commercial 

1.2.  U.S.  DEPARTMENT  OF  AGRICULTURE. 

Federal  Seed  Act  of  9  August  1939  (53  Stat.  1275) 

2.  GENERAL  REQUIREMENTS.  The  specified  seed  varieties  and  quantities  shall 
be  uniformly  distributed  over  all  ground  areas  disturbed  by  grading  and/or 
trenching  and  not  otherwise  surfaced  and  in  such  manner  that  will  produce  an 
even  stand  of  grass  over  the  entire  area  seeded,  as  shown  on  attached  Standard 
Drawing  No.  16-10-01,  Sheet  2.  The  Contractor  shall  notify  the  Contracting 
Officer  at  least  10  days  prior  to  seeding  operations. 


3.  NOT  USED. 

4,  SUBMITTALS.  In  accordance  with  SECTION:  SPECIAL  CLAUSES,  the  Contractor 
shall  submit  the  following  items: 

4.1.  CATEGORY  I.  None. 

4.2.  CATEGORY  II . 

4.2.1.  Certificates  of  Compliance: 

4. 2. 1.1.  Seed. 

4. 2. 1.2.  Fertilizer. 

4.2.2.  Manufacturer ' s  Literature : 

4. 2. 2.1.  Hydro -Mulch  Tackifier. 

4. 2. 2. 2.  Erosion  Control  Materials. 


5.  DELIVERY,  STORAGE,  AND  HANDLING. 
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5.1.  DELIVERY. 

5.1.1.  Seeding  Material  shall  be  inspected  upon  arrival  at  the 
jobsite,  and  unacceptable  material  shall  be  removed  from  the  jobsite. 

5.1.2.  During  Delivery,  Seed  shall  be  protected  from  any  drying 
or  contamination  by  detrimental  material. 

5.1.3.  Fertilizer  shall  be  delivered  to  the  site  in  the 
original,  unopened  containers  bearing  the  manufacturer's  guaranteed  chemical 
analysis,  name,  trade  name,  trademark,  and  conformance  to  state  and  federal 
law. 

5.1.4.  Chemical  Treatment  of  Materials,  Pesticides  and 
Herbicides  shall  be  delivered  to  the  site  in  the  original  unopened  containers. 
Containers  without  labels  and  EPA  registration  numbers  and  the  manufacturer's 
registered  uses  will  be  rejected  by  the  Contracting  Officer. 

5.2.  STORAGE. 

5.2.1.  Seed  and  Fertilizer  shall  be  stored  in  cool,  dry 
locations  away  from  contaminants . 

5.2.2.  Pesticides  and  Herbicides  shall  not  be  stored  with  other 
landscape  materials  and  shall  be  handled  and  stored  following  manufacturer's 
directions . 

5.2.3.  Materials  shall  be  stored  in  areas  designated  or  as 
approved  by  the  Contracting  Officer. 

PART  2  -  PRODUCTS 


6 .  MATERIALS . 

6.1.  SEED  shall  be  state-certified  seed  of  the  latest  season's  crop  and 
shall  be  delivered  in  original  sealed  packages  bearing  the  producer's  guaran¬ 
teed  analysis  for  percentages  of  mixtures,  purity,  germination,  weed- seed 
content,  and  inert  material.  Labels  shall  conform  with  USDA  Federal  Seed  Act, 
Rules  &  Regulations  and  applicable  state  seed  laws.  Wet,  moldy,  or  otherwise 
damaged  seed  will  be  rejected. 

6.1.1.  NOT  USED. 

6.1.2.  Field  Seed  Mixture.  The  mixture  of  each  seed  lot  shall 
contain  the  following  types  of  seed  and  their  pounds  of  Pure  Live  Seed  (PLS) 


per  acre: 

Field  Grass  Seed  Mixture  PLS  /  ACRE 

Buffalo  Grass  4 

Buchloe  dactyloides 

Blue  Grama  2 

Bouteloua  Gracilis 

Crested  Wheatgrass  'Ephraim'  3 

Agropyron  cristatum 

Sheep  Fescue  2 

Festuca  ovina 

Western  Wheatgrass  'Native'  4 

Agropyron  smithii 

Arizona  fescue  3 


The  following  formula  shall  be  used  to  determine  the  amount  of  commercial  seed 
required  to  provide  in  each  kind  of  seed  the  specified  quantities  of  pure  live 
seed,  with  Purity  and  Germination  expressed  as  whole  numbers: 


V 


02480-2 


Pounds  of  Pure  Live  Seed  x  100  x  100  =  Pounds  Commercial' Seed  Required 

(%  Purity)  X  (%  Germination) 

6.2.  FERTILIZER  shall  be  controlled- release ,  commercial  grade,  granular 
free  flowing,  uniform  in  composition,  delivered  in  fully  labeled  sealed 
containers,  and  shall  conform  to  applicable  state  and  federal  regulations. 
Fertilizer  shall  conform  to  Fed.  Spec.  O-F-241,  and  shall  bear  the 
manufacturer's  guaranteed  statement  of  analysis. 

6.2.1.  Granular  fertilizer  shall  contain  a  minimum  percentage  by 
weight  of  the  following  elements:  33%  Nitrogen  (of  which  50%  shall  be  a  slow 
release  organic  type),  46%  Phosphoric  acid,  and  0%  Potassium.  The  fertilizer 
mixture  used  shall  be  derived  from  either  sulfur  coated  urea,  urea 
formaldehyde,  plastic  or  polymer  coated  prills  or  isobutylenediurea. 

6.3.  TOPSOIL.  Specified  under  SECTION:  GRADING. 

6.4.  TOPSOIL  FOR  REPAIR.  Erosion  repair  topsoil  shall  be  obtained  by 
the  Contractor  from  on  Base  stockpile  areas  identified  by  the  Contracting 
Officer  if  topsoil  is  not  available  from  the  grading  operations.  Topsoil  for 
repair  shall  be  a  natural,  friable  soil  representative  of  agriculturally 
productive  soils  in  the  vicinity.  It  shall  be  obtained  from  well -drained 
areas  and  shall  be  free  of  any  admixture  of  subsoil,  toxic  substances,  and  any 
material  or  substance  that  may  be  harmful  to  plant  growth. 

6.5.  MULCH. 

6.5.1.  Straw  Mulch  shall  be  long  stem  native  grass  hay  that  is 
free  from  noxious  weeds,  mold,  or  other  objectionable  material.  The  straw 
mulch  shall  contain  at  least  50  percent  by  weight  of  the  material  to  be 

10  inches  or  longer.  Straw  shall  be  in  an  air-dry  condition  and  suitable  for 
placing  with  blower  equipment. 

6.5.2.  Hydro  Mulch  Overspray  Tackifier  shall  be  a  wood  cellulose 
(from  virgin  wood  fibers)  or  recycled  slick  paper  (containing  wood  cellulose 
and  kaolin  clay)  and  shall  not  contain  any  growth  or  germination- inhibiting 
factors  and  shall  be  dyed  an  appropriate  color  to  facilitate  visual  metering 
during  application.  Composition  on  air-dry  weight  basis:  Wood  Cellulose 
Fiber  9  to  15  percent  moisture,  pH  range  from  4.3  to  8.5.,  Slick  Paper  8 
percent  moisture  maximum,  ph  4.5  -  6.5.  When  added  to  water,  it  forms  a 
homogenous  slurry  specifically  for  use  in  hydraulic  mulching  equipment.  Wood 
cellulose  fiber  containing  90  percent  or  greater  organic  matter  or  recycled 
slick  paper  shall  be  applied  at  a  minimum  of  750  pounds  per  acre.  This 
material  when  sprayed  on  the  straw  mulch  becomes  a  tackifier/binder  and 
provides  a  stable  bed  for  seed  germination. 

6.6.  WATER  shall  be  a  quality  suitable  for  irrigation. 

6.7.  CHEMICAL  TREATMENT  MATERIAL  shall  be  EPA  registered  and  approved 
herbicides  and  pesticides.  These  materials  shall  comply  with  all  applicable 
state  and  federal  laws. 

6.8.  SOIL  EROSION  CONTROL  MATERIAL,  AND  STAPLES. 

6.8.1.  Soil  Erosion  Control  Blanket  shall  consist  of  a  machine- 
laid  mat  of  curled  wood  excelsior,  fibers  of  which  80  percent  are  6  inches  or 
longer.  The  excelsior  fiber  shall  be  burred  wood  fiber  from  nonresinous 
timber.  The  fiber  thickness  shall  be  consistent  and  evenly  distributed  over 
the  entire  area  of  the  blanket.  The  top  side  of  each  blanket  shall  be  covered 
with  a  photodegradable  extruded  plastic  mesh.  Mesh  size  shall  be  a  minimum  of 
1  inch  by  2  inches.  Blankets  shall  be  made  smolder  resistant  without  chemical 
additives.  Roll  size  specifications  are:  roll  width  48  inches,  length  180 
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feet  average,  area  coverage  80  square  yards  average,  roll  weight  approximately 
78  pounds. 

6.8.2.  Staples  shall  meet  the  Erosion  Control  Material  manufac¬ 
turer  ' s  instructions . 

6.9.  SILT  FENCE.  Silt  Fence  shall  be  the  same  as  or  equal  to  Mirafi 
Sedimentation  Control  Fence  with  factory  installed  stakes.  Fence  shall  be 
installed  with  a  dug  in  trench  securing  the  fabric  on  the  uphill  side  of  the 
fence.  Consult  Manufacturers  recommendations  for  exact  installation.  Install 
fence  where  shown  on  the  drawings. 

PART  3  -  EXECUTION 


7.  DATES  FOR  SEEDING. 

7.1.  NOT  USED. 

7.2.  FIELD  SEEDING.  The  Contractor  shall  prepare  the  seedbed  and 
perform  field  seeding  as  specified  in  paragraph:  MATERIALS  between  the  dates 
of: 

Fall:  1  AUG  to  30  Aug 

Spring:  1  May  to  31  May  (Preferred) 

Dormant;  1  November  to  April  30  (Used  when  schedules  do  not  allow  spring 

planting.  Dormant  seeding  only  after  soil  temperatures  are  below  60  deg. 

F.  No  seeding  when  soil  is  frozen  or  muddy.) 

8.  PREPARATION  OF  SEEDBED. 

8.1.  GENERAL.  The  Contractor  shall  place  topsoil  and  establish  finish 
grades  in  accordance  with  the  SECTION:  GRADING.  Any  eroded  finish  grades 
shall  be  repaired  in  accordance  with  the  MATERIALS  paragraph:  TOPSOIL  FOR 
REPAIR. 

8.2.  TILLAGE.  The  soil  shall  be  tilled  to  a  depth  of  at  least  4  inches 
by  plowing,  disking,  harrowing,  or  rototilling.  When  drought,  excessive 
moisture,  or  other  unsatisfactory  conditions  prevail,  the  work  should  be 
stopped.  The  soil  surface  shall  be  leveled  to  meet  finish  grade  requirements 
before  seeding.  Seedbed  preparation  shall  be  performed  on  the  contour  to 
reduce  soil  loss.  Slopes  2  horizontal  to  1  vertical  and  greater,  minimum 
tillage  depth  shall  be  2  inches . 

8.3.  APPLICATION  OF  FERTILIZER.  Fertilizer  shall  be  incorporated  into 
the  soil  to  a  depth  of  2  inches  during  seedbed  preparation. 

8.4.  FERTILIZER  RATE. 

8.4.1.  Apply  fertilizer  at  a  rate  to  supply  no  less  than  132 
pounds  of  fertilizer  mix  per  acre 

8.4.2.  NOT  USED. 


9.  PLANTING  SEED. 

9.1.  GENERAL.  Prior  to  seeding,  any  previously  prepared  seedbed  areas 
compacted  or  damaged  by  interim  rains,  traffic,  or  other  cause,  shall  be 
reworked  to  restore  the  ground  condition  previously  specified.  Seed  shall  be 
planted  at  the  rate  specified  herein. 

9.2.  METHODS.  Seed  planting  shall  be  accomplished  by: 

9.2.1.  Broadcast  Seeding.  The  Contractor  shall  broadcast  seed 
by  hand  or  with  approved  gravity  or  cyclone  types  of  spreading  equipment  in 
areas  which  are  not  accessible  to  drill  seeding  equipment.  Broadcast  seedings 
shall  be  covered  to  an  average  depth  of  1/4  inch.  Completed  seeding  shall  be 
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mixed  into  soil  with  a  harrow  or  rake  a  compacted  with  a  cultipacker~type 
roller  providing  60  to  90  pounds  weight  per  linear  foot  of  roller,  or  by 
equivalent  approved  hand  rolling  or  compacting  methods .  Broadcast  seeding 
will  not  be  permitted  when  wind  velocity  is  such  as  to  prevent  uniform  seed 
distribution. 

9.2.2.  Drill  Seeding.  The  Contractor  shall  plant  seed  with  a 
grass  seed  drill  equipped  with  seeding  mechanisms,  agitator,  double  disk 
furrow  openers  and  packer  wheels  or  drag  chains.  The  seed  drill  shall  plant, 
cover  and  compact  the  seedbed  in  the  same  operation.  The  distance  between 
drill  rows  shall  not  be  more  than  6-1/2  inches  apart  with  planting  depth  of 
1/4  -  1/2  inch.  Drill  seeding  is  required  over  broadcast  for  large  areas  of 
field  seeding. 

9.3.  VEGETATIVE  MULCHING.  The  contractor  shall  perform  vegetative 
mulching  on  the  same  day  as  planting  seed. 

9.3.1.  Applying  Mulch.  Straw  mulch  shall  be  spread  uniformly  in 
a  continuous  blanket  over  the  seeded  areas,  using  2  1/2  tons  of  material  per 
acre.  The  mulch  shall  be  spread  in  such  manner  as  to  prevent  bunching.  Mulch 
shall  be  applied  by  mechanical  straw  blower. 

9.3.2.  Securing  Mulch.  Immediately  following  (the  same  day)  the 
spreading  of  the  mulch,  the  material  shall  be  anchored  securely  to  the  soil  by 
use  of  the  Hydro  Mulch  Overspray  Tackifier  material.  The  material  shall  be 
applied  by  a  hydro  seed  blower  at  the  rate  specified.  Apply  the  material  in  a 
raining  technique  to  prevent  bunching  and  displacement  of  the  straw  mulch. 

10.  SOIL  EROSION  CONTROL  MATERIAL  shall  be  installed  on  all  ditches  and  on 
all  foreslopes  and  backslopes.  Installation  of  erosion  control  materials 
shall  be  in  accordance  with  the  manufacturer's  instructions  or  as  shown  on  the 
Standard  Drawing  16-10-01,  Sheet  3. 

10.1.  SOIL  PREPARATION.  The  surfaces  of  ditches  and  slopes  to  receive 
soil  erosion  control  material  shall  be  topsoiled,  finished,  tilled, 
fertilized,  and  seeded  in  accordance  with  the  paragraph:  PREPARATION  OF 
SEEDBED. 

10.2.  PLACEMENT  OF  SOIL  EROSION  CONTROL  MATERIAL. 

10.2.1.  General.  Soil  erosion  control  material  shall  be  unrolled 
and  placed  with  the  netting  on  top.  Apply  wire  staples  or  stakes  vertically 
through  the  netting  and  blanket  into  the  ground.  Material  shall  be  installed 
in  accordance  with  the  manufacturer's  instructions.  Erosion  control  material 
placement  shall  be  accomplished  without  damage  to  the  installed  material  or 
distortion  of  established  grades. 

10.2.2.  Ditches.  Erosion  control  material  shall  be  laid  in  the 
direction  of  the  flow  of  water  and  smoothed  and  secured  in  place  as  shown  on 
attached  Standard  Drawing  No.  16-10-01,  Sheet  3,  with  all  overlaps  in  direc¬ 
tion  of  water  flow. 

10.2.3.  Slopes.  Erosion  control  material  may  be  laid 
horizontally  or  vertically  on  the  slope  and  secured  as  shown  on  attached 
Standard  Drawing  No.  16-10-01,  Sheet  3. 

10.3.  MAINTENANCE.  The  erosion  control  material  shall  be  maintained  by 
the  Contractor  until  all  work  on  the  entire  contract  or  designated  portion 
thereof  has  been  completed  and  accepted.  Maintenance  includes  repair  of 
eroded  areas,  the  repair  or  replacement  and  restapling  of  loose  or  undermined 
erosion  control  material.  Also  includes  reseeding  eroded  areas  with  installed 
erosion  control  materials. 
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11.  PROTECTION  AND  CLEANUP.  After  seeding  and  mulching  operations  have  been 
completed,  barricades  and  approved  warning .signs  shall  be  erected  by  the 
Contractor  as  required  to  provide  protection  against  traffic  and  trespass. 
Excess  material  from  seeding  and  mulching  operations ,  and  all  debris ,  shall  be 
cleaned  up  and  disposed  of  off  the  site. 

12.  ESTABLISHMENT  AND  MAINTENANCE  PERIOD. 

12.1.  NOT  USED. 

12.2.  FIELD  SEEDING.  The  Contractor  is  responsible  for  the 
establishment  and  maintenance  of  field  seeding  for  a  minimum  period  of  45  days 
or  until  all  of  the  work  on  the  project  has  been  completed  and  accepted  by  the 
Contracting  Officer,  for  whichever  period  is  longer. 

12.2.1.  Watering  of  field  seeding  is  not  required. 

12.2.2.  Mowing  shall  be  provided  by  the  Contractor  for  weed 
control  and  as  directed  by  the  Contracting  Officer.  The  Contractor  shall 
maintain  an  approximate  6 -inch  minimum  height  of  grass  and  weeds  during  the 
maintenance  period. 

12.2.3.  Reseeding  and  Repair.  During  the  maintenance  period,  any 
eroded  or  damaged  seeding  shall  be  repaired  and  reseeded  by  the  Contractor . 

13.  CHEMICAL  TREATMENT.  Herbicides  and  pesticides  shall  be  applied  as 
directed  by  the  Contracting  Officer  for  the  control  of  weeds  or  pests  that  may 
damage  seeded  areas.  Application  shall  be  by  a  certified  applicator  and 
performed  in  accordance  with  manufactures  recommendations  stated  on  the 
container  label.  When  weeds  are  sprayed  they  should  be  4  to  6  inches  high  if 
they  are  thick  enough  to  shade  the  ground  completely.  The  seeded  grass  should 
be  in  at  least  a  two-  to  four-leaf  stage  before  spraying. 

14.  FINAL  ACCEPTANCE.  Final  inspection  and  acceptance  will  be  at  the  end  of 
the  Establishment  and  Maintenance  Period.  Acceptance  will  be  based  upon 
material,  performance  and  completion  of  all  the  items  of  work  specified  for 
SEEDING.  Unacceptable  work  shall  be  reseeded  by  the  Contractor. 
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ZERO  ACCIDENTS 

SECTION  02724 
FORCE  MAINS;  SEWER 

INDEX 


1 .  APPLICABLE  PUBLICATIONS 

2.  TESTING 

3.  DELIVERY  AND  STORAGE 

4.  EXCAVATION,  TRENCHING,  AND  BACKFILLING 

FOR  WATER  LINES 


5 .  SUBMITTALS 

6 .  MATERIALS 

7 .  INSTALLATION 

8 .  HYDROSTATIC  TESTS 


1.  APPLICABLE  PUBLICATIONS.  The  publications  listed  below  form  a  part  of  this 
specification  to  the  extent  referenced.  The  publications  are  referred  to  in  the 
text  by  basic  designation  only. 

1.1.  AMERICAN  NATIONAL  STANDARDS  INSTITUTE,  INC.  (ANSI)  STANDARDS. 

A21. 11-1980  Rubber  Gasket  Joints  for  Ductile-Iron  and 

Gray- Iron  Pressure  Pipe  and  Fittings 
B16. 1-1975  Cast  Iron  Pipe  Flanges  and  Flanged  Fittings, 

Class  25,  125,  250  and  800 

B16.3-1985  Malleable  Iron  Threaded  Fittings,  Class  150 

and  300 

1.2.  AMERICAN  SOCIETY  FOR  TESTING  AND  MATERIALS  (ASTM)  PUBLICATIONS. 


A  120 -84a 


C  478-87 


Pipe,  Steel,  Black  and  Hot-Dipped  Zinc-Coated 
(Galvanized)  Welded  and  Seamless,  for 
Ordinary  Uses 

Precast  Reinforced  Concrete  Manhole  Sections 


■11 

C  541-83 
D  1785-86 

D  1869-78 
(R  1983) 
D  2122-85 

D  2146-82 

D  2241-87 

D  2464-7^ 

D  2564-84 

D  2657-87 
D  2774-72 
(R  1983) 
D  2996-83 

D  3035-85 


Lining  for  Asbestos -Cement  Pipe 
Poly(Vinyl  Chloride)  (PVC)  Plastic  Pipe, 
Schedules  40,  80,  and  120 
Rubber  Rings  for  Asbestos -Cement  Pipe 

Method  of  Determining  Dimensions  of  Thermo¬ 
plastic  Pipe  and  Fittings 
Propylene  Plastic  Injection  and  Extrusion 
Materials 

Poly(Vinyl  Chloride)  (PVC)  Pressure-Rated 
Pipe  (SDR-Series) 

Threaded  Poly(Vinyl  Chloride)  (PVC)  Plastic 
Pipe  Fittings,  Schedule  80 
Solvent  Cements  for  Poly(Vinyl  Chloride)  (PVC) 
Plastic  Pipe  and  Fittings 
Heat-Joining  Polyolefin  Pipe  and  Fittings 
Underground  Installation  of  Thermoplastic 
Pressure  Piping 

Filament-Wound  Reinforced  Thermosetting  Resin 
Pipe 

Polyethylene  (PE)  Plastic  Pipe  (SDR-PR)  Based 


02724-1 


D  3139-84 


D  3350-84 

D  3517-86 

F  477-76 
(R  1985) 

1.3.  AMERICAN  WATER  WORKS  ASSOCIATION  (AWWA)  STANDARDS. 

Cement -Mortar  Lining  for  Ductile -Iron  and 

Gray- Iron  Pipe  and  Fittings  for  Water 
Ductile -Iron  and  Gray- Iron  Fittings,  3 -In. 

Through  48 -In.  for  Water  and  Other  Liquids 
Flanged  Ductile -Iron  and  Gray- Iron  Pipe 
With  Threaded  Flanges 
Ductile- Iron  Pipe,  Centrifugally  Cast  in 
Metal  Molds  on  Sand- Lined  Molds  for  Water 
or  Other  Liquids 

Asbestos -Cement  Distribution  Pipe,  4  In. 
Through  16  In.  (100mm  Through  400mm)  NPS,  for 
Water  and  Other  Liquids 
Swing- Check  Valves  for  Waterworks  Service 
2 -In.  Through  24 -In.  NPS 
Installation  of  Ductile-Iron  Water  Mains  and 
Their  Appurtenances 

Installation  of  Asbestos  Cement  Pressure  Pipe 
Polyvinyl  Chloride  (PVC)  Pressure  Pipe,  4  In. 

Through  12  In.  for  Water 
Work  Practices  for  Asbestos-Cement  Pipe 

1.4.  THE  MANUFACTURER'S  STANDARDIZATION  SOCIETY  OF  THE  VALVE  AND  FITTINGS 
INDUSTRY  (MSS)  PUBLICATION. 

SP-78  Cast  Iron  Plug  Valves,  Flanges  and  Threaded 

Ends  (1977) 

2.  TESTING.  Testing  shall  be  the  responsibility  of  the  Contractor.  Testing 
shall  be  performed  by  an  approved  independent  testing  laboratory  or  by  the 
Contractor  subject  to  approval.  The  test  may  be  witnessed  by  the  Contracting 
Officer.  The  Contracting  Officer  shall  be  notified  at  least  7  days  in  advance 
of  equipment  tests.  The  final  test  report  shall  be  delivered  to  the  Contracting 
Officer  within  30  days  of  the  test. 

3.  DELIVERY  AND  STORAGE.  All  materials  delivered  and  stored  shall  be  handled 
and  stored  in  such  a  manner  that  pipe,  fittings  and  accessories,  and  pipe 
coatings  are  not  damaged. 

4.  EXCAVATION,  TRENCHING,  AND  BACKFILLING  FOR  FORCE  MAINS  WATER  LINES. 
Excavation,  trenching,  and  backfilling  shall  be  in  accordance  with  the  applicable 
provisions  of  SECTION:  EXCAVATION,  TRENCHING,  AND  BACKFILLING  FOR  UTILITIES 
SYSTEMS  except  as  modified  herein. 


C104-80 

CllO-82 

C115-83 

C151-86 


C400-80 
&  Erratum 
&  C400a-83 
C508-82 

C600-82 

C603-78 
C900-81 
6c  Erratum 
M16-78 


on  Controlled  Outside  Diameter^ 

Joints  for  Plastic  Pressure  Pipes  Using 
Flexible  Elastomeric  Seals 
Polyethylene  Plastics  Pipe  and  Fittings 
Materials 

Fiberglass  (Glass -Fiber-Reinforced  Thermo¬ 
setting-Resin)  Pressure  Pipe 
Elastomeric  Seals  (Gaskets)  for  Joining 
Plastic  Pipe 


1 
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5 .  SUBMITTALS .  In  accordance  with  SECTION :  SPECIAL  CLAUSES , .  the  Contractor 
shall  submit  for  approval,  data  as  specified  herein  on  the  following: 

CATEGORY  I.  none. 

I.CQating/ETrapping  System'  '£ox  Gx-ay  or  Cast-iron  Pipe 
md  Fittings}-  :<Para,  6,6). 

CATEGORY  II.  (For  Information  Only) 

Manufacturer's  Instructions  (Para.  7) 

Manufacturer's  Data  (Para.  7) 

Hydrostatic  Tests  (Para.  8) 

Final  Test  Reports  (Para.  8) 

Test  Lead  Location  Plan  (Para.  7.10) 

Asbestos -Cement  Pipe  Location  Plan  (Para.  7.2) 

6 .  MATERIALS . 

1(1?)# 

6.1.  PIPE  AND  FITTINGS. 

6.1.1.  General. 

6. 1.1.1.  Less  Than  4  Inches.  Buried  piping  shall  be 
polyvinyl  chloride  (PVC) ,  polyethylene  (PE),  or  pol3rpropylene  pipe.  Piping 
installed  in  pump  stations  shall  be  galvanized  steel. 

6. 1.1. 2.  NOT  USED.  4  inches  and  Larger.  Buried  piping 
shall  be  du-ctile  iron,  asbestos- cement,  polyvinyl  chloride  (PW),  polyethylene 
(PE) ,  reinforced  thermosetting  resin  (RTRP) ,  or  reinforced  plastic  mortar 
pressure  pipe  (RpMP) .  Piping  Installed  inside  pump  stations  or  valve  vaults 
shall  be  ductile  -iron  with  bolted  flanged  joints,  • 

#(«)#  ■  ■  ■■  .  . 

1 6 . 1 . 1 . 3 .  NOT  USED.  All  pipe ,  fittings ,  valves ,  and  other 
force  main  appurtenances  constructed  of  either  gray  or  ductile  east- iron  and  in¬ 
stalled  below  grade  shall  be  provided  with  corrosion  protection  as  described  in 
paragraph:  Corrosion.  Protection,  regardless  of  pipeline  material] . 

6.1.2.  NOT  USED.  Ductile  Iron  Pipe  and  Fittings. 

6. 1.2.1.  NOT  USED.  Ductile  Iron  Pipe,  AWA  G151,  working 

pressure  not  less  than  ISf)  psi  and  a  depth  of  hury  of  feet  unless  otherwise 

shown  or  specified.  Pipe  shall  be  cement -mortar  lined  in  accordance  -with 
AWWA  G104.  Linings  shall  be  standard  thickness,..,.., 

6. 1.2. 2.  NOT  USED .  Push-Un  Joint's .  .ANSI  A21,ll. 

6 . 1 . 2 . 3 .  NOT  USED.  Mechanical  Joints .  ANSI  A2i . 11  as 
modified  by  AWA  C151'; 

6 . 1 . 2 . 4 .  NOT  USED .  Flanged  J oints  .  AWA  Cll5  , 

6. 1.2. 5.  NOT  USED .  River  Crossing  Pipe,  ANWA  C151, 
minimum- thickness  Glass  54  with  joints  in  compliance  with  applicahie  -requirements 
of  AWSTA  Clio. 

#<N)# . 

6. 1.2. 6.  NOT  USED.  Fittings,  Mechanical.  AUWA  CUD, 

rated  for  15D  psi. 

#(»)# 

6. 1.2. 7.  NOT  USED.  Fittings.  Push-On,  'awA  GllO  and 
ANSr--A2i-.'ll<y.>rat  for-  150 -psi. 
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6.1.3. 


with  threaded  joints. 


Steel  Pipe  and  Fittings. 

6. 1.3.1.  Pipe.  ASTM  A  120,  standard  weight  galvanized 

6. 1.3. 2.  Fittings.  ANSI  B16 . 3 galvanized. 


6.1.4.  NOT^^SED^^_Asshestos~Ceatetjt  Pipe  and 

6 . 1 . 4 . 1 .  NOT  US  ED .  Ashe  s  tog  -  Cement  Pipe ,  AWA  G40O ,  Class 


6. 1.4. 2. 

.irated’  150  pai/-: 


^I_JSED^___AshestoS"Cement  Pipe  Fittings . 


6. 1.4. 3.  NOT  USED.  Gaskets.  ASIM  D  1M9. 


Mm. 


6.1.5.  Polyvinyl  Chloride  (PVC)  Pipe  and  Fittings. 

6. 1.5.1.  PVC  Pipe  and  Fittings. 

6. 1.5. 1.1.  PVC  Pipe  and  Fittings  Less  Than 

4  Inches  in  Diameter.  ASTM  D  1785,  Schedule  |a80i|  with  screw  joints,  or 

D  2241,  SDR  |I21:]  |'3'2r5i,  with  push-on  joints  or  solvent  weld  joints. 

6 . 1 . 5 . 1 . 2 .  NOT  USED .  PVC  Pipe  and  Fittings 

A-Inches  in  Diameter  And  Larger.  ASTM  D  2241  ^  SDR  ^213  [26j  f32.5j,  or 

AWA  0900^  Class  [lOQj  [150]  [200],  with  push -on  joints » 

6. 1.5. 2.  Screw  Joint  Fittings.  ASTM  D  2464,  Schedule 

80. 

6. 1.5. 3.  Push-On  Joint  Fittings.  ASTM  D  3139,  with  ASTM 


F  477  gaskets . 


6. 1.5. 4.  Solvent  Cement.  ASTM  D  2564. 

6. 1.5. 5.  Couplings  for  use  with  plain  end  pipe  shall  have 
centering  rings  or  stops  to  insure  the  coupling  is  centered  on  the  joint. 

6.1.6.  Polyethylene  (PE)  Pipe  and  Fittings. 

6. 1.6.1.  PE  Pipe  and  Fittings.  ASTM  D  3350  and  D  3035, 
minimum  pressure  rating  of  100  psi  at  73.5  degrees  F. 

6. 1.6. 2.  Heat  Fusion  Joints.  ASTM  D  2657. 

6. 1.6. 3.  Flanged  Joints.  ANSI  B16.1  or  AWWA  C207. 

6. 1.6. 4.  Mechanical  Joints.  ANSI  B16.1. 

6.1.7.  Polypropylene  Pipe  and  Fittings. 

6. 1.7.1.  Polypropylene  Pipe  and  Fittings.  ASTM  D  2122 

and  ASTM  D  2146. 

6. 1.7. 2.  Heat  Fusion  Joints.  ASTM  D  2657. 

6.1.8.  Reinforced  Thermosetting  Resin  Pipe  and  Fittings. 

6. 1.8.1.  Reinforced  Thermosetting  Resin  Pipe.  ASTM 
D  2996,  350  psi  rated,  cast-iron  pipe  dimensions  only,  with  elastomeric  gasket 
j  oints . 

6. 1.8. 2.  Fittings.  AWA  CllO,  rated  150  psi.  When  mech¬ 
anical  joint  fittings  are  used,  inside  sleeves  provided  by  the  manufacturer  shall 
be  used. 

6.1.9.  Reinforced  Plastic  Mortar  Pressure  (RPMP)  Pipe. 

6. 1.9.1.  Pipe.  ASTM  D  3517. 

6. 1.9. 2.  Fittings.  Fittings  shall  be  compatible  with 
the  pipe  supplied  and  shall  be  suitable  for  working  and  testing  pressures 
specified  for  the  pipe. 

6.2.  VALVES . 

6.2.1.  Check  Valves.  Check  valves  shall  permit  free  flow  iof.'sewage 
forward  and  provide  a  positive  check  against  backflow.  Check  valves  shall  be 
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designed  for  a  minimiom  working  pressure  of  150  psi  or  as  indicated.  The  body 
shall  be  iron.  Directly  cast  on  the  body  shall  be  the  manufacturer's  name, 
initials,  or  trademark  and  also  the  size  of  the  valve,  working  pressure,  and 
direction  of  flow. 

6. 2. 1.1.  Ball  Check  Valves.  Valves  shall  be  iron  body, 
shall  have  flanged  ends,  and  shall  be  the  non-slam  type.  Flanges  shall  be  the 
125-pound  type  complying  with  MSI  B16.1.  Ball  shall  be  stainless  steel  unless 
otherwise  specified. 


6. 2. 1.2.  Swing  Check  Valves.  Valves  shall  comply  with 


AWWA  C508  and  shall  be  iron  body,  bronze  mounted,  and  shall  have  flanged  ends. 


Flanges  shall  be  the  125-pound  t3rpe  complying  with  MSI  B16.1. 

6.2.2.  NOT  USED.  Plug  Valves.  MSS  SP-?8,  non- lubricated  type, 
regular  pattern  with  resilietit  plug  facing  of  Buna  Bycar,,  or  other  material 
resistant  to  hydrocarbons .  Valves  installed  in  pump  stations  or  valve  vaults 
shall  be  provided  with  lever  operators  and  position  indicators.  Buried  valves 
shall  be  provided  with  operating  nuts.  All  exposed  bolts  and  nuts  shall  be 
zine -plated  or  stainless  steel, 

6.2.3.  NOT  USED.  Finch  Valves.  Pinch  valves  shall  be  double 
acting,  jamproof  type  with  unebstruoted  streamlined  flows  and  built-in  operacor. 
The  body  shall  he  Iron  with  a  non-rising  handwheel.  The  sleeve  shall  be  of  pure 
gum  rubber,  neoprene,  Buna  N  or  hypalon  as  required  for  service.  The  valve  shall 
have  flanged  ends.  Flanges  shall  he  of  the  125-pound  type  complying  with  MSI 

6.2.4.  NOT  USED .  Air  Release’ Valves.  '  Air  release  valves  shall 
be  designed  to  permit  release  of  air  from  an  empty  pipe  during  filling  and  shall 
he  capable  of  discharging  accumulated  air  in  ^e  line  while  the  line  is  in 
operation  and  under  pressure,  Valves  shall  be  attached  by  means  of  threaded  pipe 
connections.  Valves  shall  be  vented  to  the  atmosphere.-  Automatic  air  release 
valves  shall  be  iised  unless  otherwise  indicated, 

6 . 2 . 4 . 1 .  NOXJSED^_Manual  Air -  Release  -Valves'.  -Manual 
air  release  valves  shall  consist  of  a  3- inch  gate  valve  and  3 -inch  ductile  iron 
pipe  and  fittings .  The  valve  shall  be  installed  with  its  line  of  flow  in  the 
horizontal  position, 

6. 2. 4. 2.  NOT_JgM^j_^^A«tomatic  Air  .Release  •  Valve.' 
Automatic  air  release  valves  shall  he  of  the  compound  lever  type  capable  of 
w'iths-fcahdihg'\bperatlng  'pressures  of  150  psi.  The  valves  shall  have  a -1/2 -inch 
outlet.  The  body  and  cover  of  the  valve  shall  be  of  iron  with  a'  stainless  steel 
float,  .^^■i  internal  parts  .shall  be  stainless  steel  or  bronze.  .  The  valve  shall 
be.  specifically  adapted  for  use  with  sewage.  Each  valve  shall  be  complete  with 
hose  and  blow-off  valves  to  permit  backflushing  without  disntantling  the  valve . 

imf 

6.3.  NOT  USED.  VALVE  BOXES.  ^  Valve  boxes  shall  be  cast  iron.  Oast  iron 
boxes-  shall  be  the  extension  type  with  slide  type  adjustment  and  with  -'flared 
base.  The  minimum  thickness  of  metal  shall  be  3/10  inch.  The  boxes  shall  be 
of-. such  length  as  will  be  adapted,  without  full  extension,  to  the  depth  of  cover 
over  the  pipe  at  the  valve  locations.  The  word  ’’Sewer'^'  shall  be  cast  in  the 

6.4.  NOT  USED.  VAlVE  VAOLTS,  Valve  vaults  shall  be  precast  concrete 
units"  conforming  to  ASIli  C  47-0  or  cast- in-place'  as  shorn  on  -  the  '  draw-lngs , 
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Concrete  £t>z  cast-in-^plaGe  struct^Jtres  shall  conf-om  to  the  SEGTIOU;  GOHCREfE. 

6.5.  MISCELLANEOUS  MATERIALS.  Miscellaneous  materials  shall  comply  with 
the  following  requirements. 

{6.5,1.  Ripe  Oo^tlngs  anci  LinlUj^s  iot  Asbestos  Gepent ,  A$TM  G  541,  ] 

6.5.2.  Joint  Lubricants.  Joint  lubricants  shall  be  as  recommended 
by  the  pipe  manufacturer. 

6.5.3.  Bolts,  Nuts  and  Glands.  ANSI  A21.il. 

6.5.4.  Bond  Wire.  Type  RHW  or  USE,  Size  1/0  AWG,  neoprene  jacketed 
copper  conductor  shaped  to  stand  clear  of  the  joint. 

6.6.  NOT  USED .  GdRROS IQM  BROllGlIOISf  Sihall  be  ptwided  fot  all  buried  gray 

or  dhio tile  cast-iron  piping,  fittings,  valves ^  and  other  force  main  appur¬ 
tenances,  Tegar.dles$-  of  pipe  material.  Corrosion  protection  shall  consist  of 
a  cathodic  protection  system  in  accordance  with  SECTION:  -041110010  IFROTEGTTCN 
(CAL'^ANIO  ANOM  and  a  coating  and/or  'wrapping  system.  The  coating  system 

may  be  of  the  •  fusion  bonded  epoxy  coating  or  coal-tar  epoxy  types  or  other 
approved  system.  The  coating  system  shall  have  a  minimttm  dry  coating  thickness 
of  12  mils  for  fusion  bonded  epoxy  or  22  mils  for  coal-tar  epoxy  types  and  other 
approved  systems,  ??rapping  systems  shall  have  a  minimtatt  thickness  of  20  mils, 
fxpe  primer  shall  he  -used -when,  required.  For  highly  irregular  surfaces,  fillers, 
putty,  or  coatings  as  recommended  by  tape  manufacturer  shall  be  used.  Tape 
system  shall  he  applied  per  manufacturer's  recommendations,  Belyethylene 
encasement  shall  not  be  used. 

6.6.1.  g2IJgE2^^_I'nspeoti-on  of  Goatings  and/or  Wrappings.  Any 
damage  to  the  protecti-ve  covering  during  transit  and  handling  shall  be  repaired 
by  the  Contractor  before  installation.  After  field  coating  and  wrapping  has  been 
applied,  the  entire  pipe  shall  be  inspected  by  an  electric  holiday  detector  with 
iBgjressed  current  in  accordance  with  NAGS  RF-02  using  a  full-ring,  spring- type 
coil  electrode.  The  holiday  detector  shall  he  equipped  with  a  bell,  buzzer,  or 
other  type  of  audible  signal  which  sounds  when  a'  holiday  is  detected.  All 
holidays  in  the  protective  covering  shall  be  repaired  Ijianedlately  upon  detection , 
Occasional  checks  of  holiday  detector  potential  will  be  made  by  the  Contracting 
Officer  to  determine  suitability  of  the  detector,] 

7.  INSTALLATION.  All  pipe,  pipe  fittings,  and  appurtenances  installed  at  the 
locations  indicated.  Excavation,  trenching,  and  backfilling  shall  be  as 
specified  in  SECTION:  EXCAVATION,  TRENCHING  AND  BACKFILLING  FOR  UTILITIES 

SYSTEMS . 

7.1.  UTILITY  SEPARATION.  Pressure  sewer  pipe  and  water  pipe  shall  be 
separated  at  least  10  feet  horizontally.  If  conditions  prevent  10  feet 
separation,  a  minimum  of  6  feet  horizontal  distance  shall  be  provided  along  with 
a  minimum  vertical  separation  of  12  inches  from  the  bottom  of  the  water  pipe  to 
the  top  of  the  pressure  sewer  pipe.  Where  pressure  sewer  pipe  must  cross  water 
pipe,  pressure  sewer  pipe  shall  always  cross  beneath  water  pipe.  A  vertical 
distance  of  2  feet  between  the  bottom  of  water  pipe  and  the  top  of  pressure  sewer 
pipe  shall  be  maintained.  The  force  main  joints  shall  not  be  closer  than  3  feet 
horizontally  to  the  point  of  crossing. 

7.2.  CUTTING.  Pipe  shall  be  cut  in  a  neat  manner  with  mechanical  cutters. 
Wheel  cutters  shall  be  used  where  practicable.  Sharp  and  rough  edges  shall  be 
ground  smooth  and  loose  material  removed  from  the  pipe  before  laying  except  as 
otherwise  specified.  Asbestos -cement  pipe  shall  be  cut  and  machined  in 
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accorctance' iUSWA  Ml6.  Use  of  po-wer- driven  abrasive  discs  or  sanders  will 
i«tt  be  penal tted^  AH  oferatio«s  lo  -wbleb  asbestos-eeaient  pipe  Is  cue,  sanded, 
H{acliin.ed,  drilled,  or  abraded  sball  be  performed  iu  strict  eostpliance  -with 
Occopattcttal  Safety  and  Health  Act  (OSHA)  reejuireate-ocs  eatabllsbed  by  29  CFR 
X9ld.l0bi;  The  .Cputractor  ••  shall  submit  a  separate  accurately  dimeosioned 
reproducible  drawing  showibg  th&  exact  location  'tdierfe  asbestes-eement  pipe  Is 
Ins  t al le d  under  this ' '  cont rac  t , 

7.3.  LAYING.  Except  where  authorized,  pipe  shall  be  laid  with  bells 
facing  the  direction  of  laying.  Before  lowering  and  while  suspended,  the  pipe 
shall  be  inspected  for  defects.  Defective  material  shall  be  rejected.  Pipe 
shall  be  laid  in  compliance  with  the  following; 

7.3.1.  NOT  USED.  Ductile  Iron.  AWA  GdOd. 

7.3.2.  NOT  USED.  Asbestos-Gement.  AOTA  C603. 

7.3.3.  Polyvinyl  Chloride .  Manufacturer ' s  instructions . 

7.3.4.  Polyethylene.  ASTM  D  2774. 

7.3.5.  Polypropylene.  ASTM  D  2774. 

7.3.6.  Reinforced  Thermosetting  Resin.  Manufacturer's  instruc¬ 
tions  . 

7.3.7.  Reinforced  Plastic  Mortar.  Manufacturer's  instructions. 

7.4.  JOINTING. 

7.4.1.  NOTJSEg^j_Ductile  Iron  Pipe.  Installation  of  mechanical 

and  pttsb-on  type  joints  shall  comply  with  AWHk  C60D  and  the  manufaeturer ^ s 
instructions.  Installation  of  flanged  joints  shall  comply  with  manufacturer's 
Itijsitructions ,  Plangad  joitits  only  of  strucjtur^a  < 

7.4.2.  NOT  USED.  Asbestos Pipe.  JoiBts  shall  ba  installed 
in  accordarice  ^sritb  AWA  €603. 

7.4.3.  Polyvinyl  Chloride  Pipe. 

7. 4. 3.1.  Threaded  joints  shall  be  made  by  wrapping  the 
male  threads  with  joint  tape  or  by  applying  an  approved  thread  lubricant,  then 
threading  the  joining  members  together.  The  joint  shall  be  tightened  with  strap 
wrenches  which  will  not  damage  the  pipe  and  fittings.  The  joint  shall  be 
tightened  no  more  than  two  threads  past  hand- tight. 

7. 4. 3. 2.  The  ends  of  pipe  for  push- on  joints  shall  be 
beveled  to  facilitate  assembly.  Pipe  shall  be  marked  to  indicate  when  the  pipe 
is  fully  seated.  The  gasket  shall  be  lubricated  to  prevent  displacement.  Care 
shall  be  exercised  to  insure  that  the  gasket  remains  in  proper  position  in  the 
bell  or  coupling  while  making  the  joint. 

7. 4. 3. 3.  Solvent-weld  joints  shall  comply  with  the  manu¬ 
facturer  ' s  instructions . 

7.4.4.  Polyethylene  Pipe.  Heat  fusion  joints  shall  be  made  in 
compliance  with  the  manufacturer's  instructions  concerning  equipment,  tempera¬ 
ture,  melt  time,  heat  coat,  and  joining  time.  Flanged  and  mechanical  joints 
shall  be  made  in  compliance  with  the  manufacturer's  instructions. 

7.4.5.  Polypropylene  Pipe.  Heat  fusion  joints  shall  be  made  in 
compliance  with  the  manufacturer's  instructions  concerning  equipment,  tempera¬ 
ture,  melt  time,  heat  coat,  and  joining  time. 

7.4.6.  Reinforced  Thermosetting  Resin  Pipe.  Elastomeric  gasket 
joints  shall  comply  with  the  manufacturer's  instructions. 

7.4.7.  Reinforced  Plastic  Mortar  Pipe.  Elastomeric  gasket  joints 
shall  conform  to  the  manufacturer's  recommendations. 

7.5.  VALVES.  Prior  to  installation,  valves  shall  be  cleaned  of  all 
foreign  matter  and  inspected  for  damage.  Valves  shall  be  fully  opened  and  closed 
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to  insure  that  all  parts  are  properly  operating.  Valves  shall  be  installed  with 
the  stem  in  the  vertical  position.  ;|Valv&$  sjisli  in  valve  vnnlts: 

. not  used  .  VMiVE>.:bO:SSEg.:v:«.:::Va.lVe>:ob6&e^^^^^ 

p3^f;S'l-l^'.'^aiv©,  unless  otherwise  indicated.  Valve  boxes  shall  be.cente-red  over 
•valve,.  Pill -shall  be  carefully  tamped,  around  each  valve  hot  to  a  distance 

feet  on  all  sides  or  to  undisturbed  treneb  facei  '  tf  '  lsss-  tbau 

. not"  used  .'  VALVE  VAlihTS.  Valve  vaults  shall;  be  installed  as 

. 7^8.  NOT  USED.  iBRAlh  lINES.  Sratn  lines  shall  he  installed  where 

indicated  .'  '  The  drain  line  shall  c-onsist  of  a  tee  in  the  main  line  with  a  4- inch 
diameter  braneh^  a  4- inch  diameter  elbow,  and  a  4- inch  p^lug  valve, 

fw  ■  ■  . ■" . . .  ..  '  . 1. . '  T"  .  .. . 

7.9.  NOT  USED.  THSllST  BIOCRS,  Plugs,  caps,  tees,  and  bends,  deflecting 
t’i-’l/t  degrees  -or  store ^  either  horizontally  or  vertically,  on  force  mains 
6  inches  in  -diaitteter  or  larger  shall  be  provided  with  thrust  blocking,  tie  rods ,! 
or  bolts  .and  clamps .  Thrust  blocking  shall  be  constructed  of  concrete  having 
a  enmpressinn  strength  of  not  less  than  3., 000  psi  after  Si-S  days.  Thrust  blocks 
shall  be  installed  between  solid  ground  and  the  fitting  to  be  anchored.  Xhiless 
otherwise  indicated  et  directed,  the  hase  and  thrust  bearing  sides  of  the-  thrust 
block  shall  be  placed  directly  against  ^a^disturbed  earth.  The  sides  of  the 
thrust'hlock  not. ethject-..to;thrnst  may  be  poured  against  forms,  •  The  bearing  area 
of  each,  thrust  block  shall' be  as  shown  on  the  drawings.  The  blocking  shall  be 
placed  so  that  the  fitting  Joint  will  be  accessible  for  repair.  Steel  rods, 
clamps  and  bolts  shall  be  protected"  by  galvanizing  or  coating  with  bitTaminous 
painti^ 

7^10.  NOT  USED.  B0N&M>  JOINTS.  For  ferrous  piping,  a  metallic  bond  shall 
be  provided  at  each  Joint,  including  joints  made  with  flexible  couplings,  calking 
or  rubber  gaakets,  of  ferxems •metallic  piping  to  effect  continuous  conductivity. 
The  bend  shall  he  of  the  thermal  weld  type.  Test  leads  shall  he  provided  in 
;acco;r.dene;6.si#|di|!# 

with  the  details  shown  on  the  drawingSV.  Test  leads  shall  be  placed  at  Intervals 
not  exceeding  300  feet,  on  pipe  casings,  and  Tshere  the  pipe  crosses  within 
6  inches  of  any  other  metal  pipe  (provide  2  test  leads ,  one  each  pipe) ,  Test 
leads  will  not  he  required  within  "300  feet  of-  a  riser  pipe  or  any  other  place 
where  the  pipe  may  be  readily.- laccessible.  The  Contractor  shall  provide  a  plan 
showing  dimensioned  location -of  ail --test  leads.  Test -leads  and  bond  connections 
shall  be  made  with  the  .exothermic  weld  process,  insulated  with  coal  tar  base 
mastic  and  protected  with  a. weld  shield  or  a  plastic  weld  cap. 

8.  HYDROSTATIC  TESTS.  The  pipeline  shall  be  subjected  to  both  a  pressure  test 
and  a  leakage  test.  §iThe  method  proposed  for  disposal  of  waste  water  from 
hydrostatic  tests  shall  be  approved  by  the  Contracting  Officer.^ 

8.1.  PRESSURE  TEST.  After  the  pipe  has  been  installed,  joints  completed, 
thrust  blocks  have  been  in  place  for  at  lest  5  days ,  and  the  trench  has  been 
partially  backfilled,  leaving  the  joints  exposed  for  examination,  the  pipe  shall 
be  filled  with  water  in  a  manner  to  expel  all  air.  The  pipeline  shall  be 
subjected  to  a  test  pressure  of  100  psi  or  150  percent  of  the  working  pressure, 
whichever  is  greater,  for  a  period  of  at  least  1  hour.  Each  valve  shall  be 
opened  and  closed  several  times  during  the  test.  The  exposed  pipe,  joints, 
fitting,  and  valves  shall  be  examined  for  leaks.  Visible  leaks  shall  be  stopped 
or  the  defective  pipe,  fitting,  joints,  or  valve  shall  be  replaced. 
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8.2.  LEAKAGE  TEST. 

8.2.1.  The  leakage  test  may  be  conducted  subsequent  to  or  con¬ 
currently  with  the  pressure  test. 

8.2.2.  The  amount  of  water  permitted  as  leakage  for  the  line  shall 
be  placed  in  a  sealed  container  attached  to  the  supply  side  of  the  test  pump. 
No  other’  source  of  supply  will  be  permitted  to  be  applied  to  the  pump  or  line 
under  test.  The  water  shall  be  pumped  into  the  line  by  the  test  pump  as  required 
to  maintain  the  specified  test  pressure  as  described  for  pressure  test  for  a 
2 -hour  period.  Exhaustion  of  the  supply  or  the  inability  to  maintain  the 
required  pressure  will  be  considered  test  failure. 

8.2.3.  Leakage  considered  acceptable  shall  be  less  than  the  number 
of  gallons  per  hour  as  determined  by  the  following  formula: 

L  -  ND  P/K  Where: 

L  =  Allowable  leakage  in  gallons  per  hour. 

N  «  Number  of  joints  in  length  of  pipeline  tested. 

D  =  Nominal  diameter  of  the  pipe  in  inches . 

P  =  Square  root  of  the  test  pressure  in  psig. 

K  =  4000  for  asbestos  -  cement  pipe. 

K  «  7400  for  other  pipe  materials. 

8.2.4.  At  the  conclusion  of  the  test,  the  amount  of  water  remaining 
in  the  container  shall  be  measured  and  the  results  recorded  in  the  test  report. 

8.3.  RETESTING.  If  any  deficiencies  are  revealed  during  any  test,  such 
deficiencies  shall  be  corrected  and  the  tests  shall  be  reconducted  until  the 
results  of  the  tests  are  within  specified  allowances  without  additional  cost  to 
the  Government. 
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SECTION  02910 
MONITORING  WELLS 
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QUALITY  CONTROL 

8. 

PROTECTION  OF  EXISTING 
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DOCUMENTATION 

FACILITIES 

5. 

SUBMITTALS 

9. 

LOCATION  SURVEY 

1.  APPLICABLE  PUBLICATIONS.  The  following  publications  of  these  issues  listed 
below,  but  referred  to  thereafter  by  basic  designation  only,  form  a  part  of  this 
specification  to  the  extent  indicated  by  the  references  thereto. 

1.1.  American  Society  for  Testing  and  Materials  (ASTM)  Publications. 


A  185-85 

C  94-89 
C  150-86 
D  1586-84 

D  1889-81 
D  2487-85 

D  2488-84 

F  480-81 


Steel  Welded  Wire  Fabric,  Plain  for  Concrete 
Re inforcement 

Standard  Specification  for  Ready  Mix  Concrete 
Standard  Specification  for  Portland  Cement 
Standard  Method  for  Penetration  Test  and  Split - 
Barrel  Sampling  of  Soils 

Standard  Test  Methods  for  Turbidity  of  Water 
Standard  Test  Method  for  Classification  of  Soils 
for  Engineering  Purposes 

Standard  Practice  for  Description  and 
Identification  of  Soils  (Visual-Manual  Procedure) 
Specifications  for  Thermoplastic  Water  Well 
Casing  Pipe  and  Couplings  Made  in  Standard 
Dimension  Ratios 


2.  SCOPE.  The  work  provided  for  herein  consists  of  furnishing  all  plant, 
labor,  fuels,  lubricants,  electric  energy,  materials,  and  equipment,  and 
performing  all  operations  required  to  construct  monitoring  wells  as  indicated 
on  the  drawings  and  as  specified  herein. 


3.  QUALITY  CONTROL.  The  Contractor  shall  establish  and  maintain  quality 
control  for  all  monitor  well  construction  to  assure  compliance  with  contract 
requirements .  The  Contractor  shall  maintain  records  of  his  quality  control  for 
construction,  including  but  not  limited  to  the  items  listed  in  paragraph: 
Submittals . 


4.  DOCUMENTATION.  For  each  monitoring  well  installed,  the  documents  outlined 
below  shall  be  completed. 

4.1.  Geologic  Logs.  Geologic  Logs  shall  be  prepared  by  a  qualified 
hydrogeologist  present  on-site  during  all  well  drilling  and  installation 
activities.  Formation  sampling  shall  be  performed  as  necessary  to  provide  the 
information  specified  below.  The  log  scale  shall  be  1-inch  equals  1-foot. 
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Copies  of  the  logs  shall  be  submitted  as  a  Category  II  (Approval)  submittal 
within  10  working  days  after  completion  of  the  boring  and  well  installation 
program.  Information  provided  on  the  logs  shall  include,  but  not  be  limited 
to,  the  following; 


4.1.1.  Name  of  the  project  and  site. 

4.1.2.  Boring  identification  number . 

4.1.3.  Location  of  boring  (coordinates). 

4.1.4.  Type  of  drill  rig  and  name  of  drilling  firm. 

4.1.5.  Date(s)  borings  were  drilled. 

4.1.6.  Reference  elevation  for  all  depth  measurements. 

4.1.7.  Name  of  driller  and  name  and  signature  of  hydrogeologist 


preparing  log. 

4.1.8.  Nominal  hole  diameter  and  depth  at  which  hole  diameter 


changes . 

4.1.9.  Total  depth  of  boring. 

4.1.10.  Method  of  drilling,  including  sampling  methods  and  sample 
depths.  Also  include  a  description  of  drill  fluids  and  fluid  additives  used, 
if  any. 

4.1.11.  Depth  of  each  change  of  stratum. 

4.1.12.  Description  of  the  material  of  which  each  stratum  is 
composed,  according  to  the  Unified  Soil  Classification  System  and  ASTM  D  2488, 
or  standard  rock  nomenclature,  as  necessary. 

4.1.13.  Depth  of  any  observed  fractures  or  weathered  zones  in 


overburden. 

4.1.14.  Depth  and  quantity  of  drill  fluid  loss  or  lost  circulation. 

4.1.15.  Depth  to  water  and  date  measured. 

4.1.16.  Chemical  analysis  of  any  drill  water  used. 

4.2.  Installation  Diagrams.  An  installation  diagram  shall  be  completed 
for  each  monitoring  well  installed.  The  scale  of  the  diagram  shall  be  1-inch 
equals  1-foot.  The  diagram  shall  be  prepared  by  the  hydrogeologist  present 
during  well  installation  operations.  Submission  of  the  diagram  shall  be  a 
Category  II  (Approval)  submittal  within  10  working  days  of  the  completion  of  the 
well  installation  program.  The  well  will  not  be  accepted  by  the  Contracting 
Officer's  Representative  before  the  geologic  logs  and  installation  diagrams  are 
received.  The  diagram  shall  illustrate  the  as -built  condition  of  the  well  and 
include,  but  not  be  limited  to,  the  following  items: 

4.2.1.  Name  of  the  project  and  site. 

4.2.2.  Well  identification  number. 

4.2.3.  Name  of  driller  and  name  and  signature  of  hydrogeologist 


preparing  diagram. 

4.2.4.  Date(s)  of  well  installation. 

4.2.5.  Description  of  material  from  which  the  well  is  constructed, 
including  casing  and  screen  material ,  diameter  and  schedule  of  casing  and  screen, 
and  joint  type  (threaded,  coupled,  etc.). 

4.2.6.  Total  depth  of  well. 

4.2.7.  Nominal  hole  diameter . 

4.2.8.  Depth  to  top  and  bottom  of  screen,  filter  pack,  and  any 
tailpipe  installed  in  the  well. 

4.2.9.  Depth  to  top  and  bottom  of  any  seals  installed  in  the  well 
boring  (grout  or  bentonite) . 
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4.2.10.  Type  of  cement  and  bentonite  used,  mix  ratios  of  grout,  and 
quantities  used. 

4.2.11.  Elevations  of  key  features  of  the  well,  such  as  top  of  well 
casing,  top  and  bottom  of  protective  casing,  ground  surface,  bottom  of  well 
screen,  top  and  bottom  of  filter  pack,  and  top  and  bottom  of  seal(s). 

4.2.12.  Other  pertinent  construction  details,  such  as  gradation  and 
depth  of  filter  pack,  quantities  of  filter  pack  installed,  slot  size  and  percent 
open  area  of  screen,  and  manufacturer  of  screen. 

4.2.13.  Well  location  by  coordinates.  A  plan  sheet  shall  also  be 
included  showing  the  coordinate  system  used  and  the  location  of  each  well.  A 
plan  sheet  is  not  required  for  each  well  installation  diagram;  multiple  wells 
may  be  shown  on  the  same  sheet. 

4.2.14.  A  brief  stratigraphic  log  showing  maj  or  changes  in  lithology 
and  the  depths  to  those  changes . 

4.2.15.  Static  water  level  upon  completion  of  the  well. 

4.3.  Well  Development  Record.  A  well  development  form  shall  be  prepared 
and  completed  for  each  monitoring  well  installed.  The  form  shall  be  prepared 
under  the  supervision  of  the  hydrogeologist  present  during  well  installation 
operations.  Submission  of  the  form  shall  be  a  Category  II  (Approval)  submittal 
within  10  working  days  of  the  completion  of  development.  Information  provided 
on  the  well  development  record  shall  include,  but  not  be  limited  to,  the 
following: 

4.3.1.  Date,  time,  and  elevation  of  water  level  in  the  well,  before 
development,  name  of  project  and  site,  well  identification  number,  and  date  of 
development. 

4.3.2.  Method  used  for  development . 

4.3.3.  Time  spent  developing  the  well. 

4.3.4.  Voltime  of  water  removed. 

4.3.5.  Volume  of  water  added  to  the  well  (if  any). 

4.3.6.  Volume  of  sediment  removed. 

4.3.7.  Source  of  any  water  added  to  the  well  and  chemical  analysis 
of  added  water. 

4.3.8.  Clarity  of  water  before,  during,  and  after  development, 
stated  in  nephelometric  turbidity  units  according  to  ASTM  D  1889. 

4.3.9.  Total  depth  of  well  after  development. 

4.3.10.  Readings  of  pH,  specific  conductance,  and  temperature  taken 
before,  during,  and  after  development. 

4.3.11.  Name  of  individual  developing  well. 

4.4.  Field  Notebook.  A  field  notebook  shall  be  kept  by  the  hydrogeologist 
present  during  well  installation  operations.  Information  shall  include,  but  not 
be  limited  to,  the  following: 

4.4.1.  Date  and  personnel  present. 

4.4.2.  Visitors  to  the  site. 

4.4.3.  Activities  performed. 

4.4.4.  Quantities 

4.4.5.  Weather  conditions. 

4.4.6.  Any  problems  encountered. 

5.  SUBMITTALS.  In  accordance  with  SECTION:  Special  Clauses,  the  Contractor 
shall  submit  the  following  items : 

5.1.  Category  I. 
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5.1.1.  Drilling  and  Installation  Plan.  A  plan  describing  the 
drilling  methods  and  procedures  to  be  used  for  monitoring  well  installation  shall 
be  submitted.  The  plan  must  either  be  prepared  by,  or  approved  and  signed  by, 
a  hydrogeologist  before  submittal.  The  plan  shall  include,  but  not  be  limited 


to: 


5.1.1. 1.  Description  of  well  drilling  and  installation 
procedures ,  including  placement  of  filter  pack  and  seal  materials . 

5. 1.1. 2.  Description  of  well  construction  materials, 
including  well  screen,  riser  pipe,  tailpiece,  filter  pack,  bentonite,  and  cement. 

5. 1.1. 3.  A  description  of  quality  control  procedures  to 
be  used  for  placement  of  filter  pack  and  all  seals  in  the  boring,  including  depth 
measurements.  Also  include  example  forms  to  be  used  for  written  drill  logs, 
installation  diagrams  of  wells,  well  development  records. 

5. 1.1.4.  Description  of  grouting  and  surface  completion 


procedures . 


5. 1.1. 5.  A  list  of  applicable  publications,  such  as  ASTM 


and/or  API 
used. 


standards . 

5. 1.1. 6. 


Description  of  well  development  method(s)  to  be 


5.1.2.  Gradation  analysis  of  filter  pack  (Paragraph  6.3). 

5.1.3.  Chemical  analysis  of  drilling  water  (Paragraph  7.3). 

5.2.  Category  II  (Approval). 

5.2.1.  Monitoring  well  geologic  logs  (Paragraph  4.1). 

5.2.2.  Monitoring  well  installation  diagrams  (Paragraph  4.2). 

5.2.3.  Monitoring  well  development  record  (Paragraph  4.3). 

5.2.4.  Catalog  data  on  well  casing,  well  screen,  bentonite,  cement, 
protective  covers,  and  sampling  equipment  (Paragraph  6,7). 

5.2.5.  .Field  notebook  (includes  details  of  daily  activities, 
geologic  log  and  well  installation/construction  log) . 


6 .  MATERIALS . 

6.1.  Well  Casing.  Piping  material  used  in  construction  of  monitoring 
wells  shall  consist  of  4" inch  diameter,  flush- joint,  threaded,  polyvinyl  chloride 
(PVC)  plastic.  All  pipe  shall  be  new.  Pipe  shall  meet  the  requirements  of  ASTM 
F  480-81.  The  minimum  wall  thickness  shall  be  Schedule  40.  Threaded  ends  shall 
have  a  chemically  inert  0-ring  on  the  male  end  of  the  pipe.  Solvent  cement  or 
glue  is  not  permitted  for  use  in  joining  pipe.  Teflon  tape  is  acceptable  for 
use  on  pipe  joints.  A  vented  top  cap  that  threads  or  slips  onto  the  well  casing 
shall  be  provided. 

6.2.  Well  Screen.  All  well  screens  shall  consist  of  4-inch  diameter,  new. 
Schedule  40,  continuous  slot,  wire  wound  PVC.  A  No.  10  (0.10  in)  screen  slot 
size  shall  be  used.  Screen  lengths  for  individual  monitoring  wells  are 
identified  in  the  project  drawings.  the  screen  shall  be  joined  to  the  well 
casing  by  a  flush- threaded  joint.  Solvent  cement  or  glue  is  not  permitted  for 
joining  the  screen  to  the  well  casing.  Teflon  tape  is  acceptable  for  use  on 
joints.  The  bottom  of  the  screen  shall  be  sealed  watertight  by  a  flush- threaded 
PVC  end  cap  or  tail  pipe  with  cap. 

6.3.  Filter  Pack.  Filter  pack  material  shall  consist  of  rounded  to 
subrounded  #1  siliceous  washed  sand  of  the  gradation  below  and  composed  of  hard, 
tough,  and  durable  particles  free  from  adherent  coatings.  Organic  matter,  soft, 
friable,  thin,  or  elongate  particles  are  not  permissible.  No  more  than  5  percent 
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by  weight  of  calcareous  material  is  permitted.  A  gradation  analysis  of  the 
filter  pack  shall  be  a  Category  I  submittal. 

U.S.  Standard  Sieve  No.  %  Passing 


16 

100 

20 

80-100 

30 

60-98 

40 

35-75 

70 

0-10 

140 

CSJ 

1 

o 

6.4.  Well  Seal  and  Grout.  A  well  seal  shall  be  placed  immediately  above 
the  filter  pack  to  prevent  contamination  of  the  filter  pack  by  grout.  If  the 
seal  is  installed  in  unsaturated  conditions  in  the  boring,  it  shall  consist  of 
a  40-mesh  granular  sodium  bentonite.  If  the  seal  is  installed  in  saturated 
conditions,  it  shall  consist  of  1/2-inch  diameter  sodium  bentonite  pellets.  The 
bentonite  seal  shall  be  allowed  to  hydrate  prior  to  placement  of  grout.  Grout 
shall  consist  of  a  mixture  of  94  pounds  of  Type  II  Portland  cement,  3  pounds  of 
powdered  bentonite  and  a  maximum  8  gallons  of  water.  Cement  shall  meet  the 
requirements  of  ASTM  C  150. 

6.5.  Concrete  for  well  pads.  The  concrete  for  the  well  pads  as  shown  on 
the  drawings  shall  consist  of  Ready  Mix  Concrete  with  maxim;jm  3/4- inch  aggregate 
in  accordance  with  ASTM  C  94-89.  The  concrete  shall  have  3,000  psi  28-day 
strength. 

6.6.  Welded  Wire  Fabric.  Welded  wire  fabric  used  in  the  well  pads  shall 
be  4x4  mesh  and  conform  to  ASTM  185. 

6.7.  Protective  Covers.  Steel  lockable  protective  casing  of  8 -inch 
diameter  shall  be  cemented  in  place  around  each  monitor  well.  Wall  thickness 
of  the  steel  casing  shall  be  0.250  inches.  All  protective  casing  shall  be 
provided  with  keyed  locks.  All  locks  shall  be  keyed  alike.  One  set  of  two  keys 
shall  be  provided  to  the  Contracting  Officer's  Representative. 

6.8.  Sampling  Equipment .  Teflon  bailers  shall  be  dedicated  to  each 
monitoring  well  constructed.  Bailers  shall  be  stored  inside  the  well  casing  a 
minimum  of  2  feet  above  ground  water  when  not  in  use.  Bailers  shall  be  a  minimum 
of  3  feet  in  length.  Rope  used  to  raise  and  lower  the  bailer  shall  be 
polyethylene  or  polypropylene  and  shall  also  be  dedicated  to  the  well . 

6.9.  Catalog  Data  Submittal.  Catalog  data  for  all  well  screens,  casing, 
bentonite,  cement,  protective  casings,  and  sampling  equipment  shall  be  submitted 
as  a  Category  II  (Information)  submittal. 

7.  INSTALLATION. 

7.1.  Drilling  Method.  Borings  for  monitoring  well  installation  except 
for  wells  placed  in  extraction  trenches  shall  be  drilled  by  the  hollow  stem  auger 
method.  The  drilling  method  must  prevent  the  collapse  of  formation  material 
against  or  within  2  inches  of  the  well  screen  and  casing  during  installation  of 
the  well.  The  inside  diameter  of  the  augers  shall  be  at  least  6-1/4  inches. 
Grease  or  oil  on  rod,  casing,  or  auger  joints  is  not  permitted;  however.  Teflon 
tape  or  vegetable  oil  are  acceptable .  The  drill  rig  shall  be  free  from  leaks 
of  fuel,  hydraulic  fluid,  or  oil  which  may  contaminate  the  working  area. 
Sufficient  sampling  of  geologic  formations  shall  be  performed  to  allow  completion 
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of  the  dociiments  described  in  paragraphs  4.1  and  4.2  of  this  -  specification. 
Continuous  samples  shall  be  taken  according  to  ASTM  D  1586.  No  samples  are 
required  for  the  shallow  well  in  well  pairs.  The  specific  method  of  drilling, 
equipment,  and  precautions  to  be  used  to  prevent  contamination  of  the  work  area 
shall  be  detailed  in  the  Drilling  and  Installation  Plan  described  in  paragraph 
5.1.1.  of  this  specification. 

7.2.  Decontamination.  The  drill  rig,  drill  rods,  augers,  and  all  other 
associated  equipment  shall  be  cleaned  with  high-pressure  steam  prior  to  drilling 
at  each  location.  Decontamination  shall  be  performed  at  a  central 
decontamination  station.  All  screen  and  well  casing  shall  be  steam-cleaned 
immediately  prior  to  installation  in  the  well.  Factory  sealed  (plastic  wrapped) 
screen  and  well  casing  can  be  substituted  for  preinstallation  cleaning. 

7.3.  Water  Source,  If  well  drilling/installation  requires  the  use  of 
water,  the  water  source  shall  be  sampled  and  tested  for  the  constituents 
specified  in  SECTION;  CHEMICAL  DATA  MANAGEMENT  prior  to  use  at  the  site.  Results 
of  the  chemical  analysis  shall  be  a  Category  I  submittal.  The  Contractor  shall 
be  responsible  for  obtaining  the  water  from  the  source  and  transporting  it  to 
the  site.  The  water  sample  shall  be  obtained  from  the  container  (tank)  used  in 
transporting  the  water  to  the  site. 

7.4.  Well  Depth.  Estimated  depths  of  individual  borings  are  shown  in  the 
design  drawings. 

7.5.  Well  Installation.  Monitoring  wells  shall  consist  of  specified 
screen  and  well  casing,  screen,  and  caps  shall  be  new,  clean,  and  in  good 
condition.  The  well  shall  be  placed  in  the  hole  in  such  a  manner  as  to  avoid 
jarring  impacts  and  to  ensure  the  assembly  is  not  damaged.  The  well  shall  be 
implaced  while  the  hollow  stem  auger  or  temporary  casing  (depending  on  the 
drilling  method  used)  is  still  in  place  in  the  boring.  The  well  shall  be 
centered  in  the  hollow  stem  auger  using  centralizers  placed  at  the  bottom  and 
top  of  screen. 

7.6.  Filter  Pack  Placement.  The  lowermost  6  inches  of  filter  pack  may 
be  placed  in  the  boring  prior  to  installation  of  the  well  casing  and  may  serve 
as  a  base  on  which  to  rest  the  casing.  The  filter  pack  shall  be  tremied  into 
place,  from  the  bottom  of  the  borehole  up,  in  such  a  manner  as  to  ensure  uniform 
placement  around  the  screen.  The  hollow  stem  auger  or  temporary  casing  shall 
be  withdrawn  from  the  boring  as  the  filter  pack  is  placed.  The  level  of  the 
filter  pack  shall  not  fall  below  the  bottom  of  the  auger  or  casing  during 
placement  of  the  filter  pack.  Any  water  added  to  the  sand  during  the  tremie 
operation  shall  meet  the  requirements  of  paragraph:  WATER  SOURCE  of  this 
specification.  All  filter  pack  material  shall  be  protected  from  contamination 
prior  to  placement  by  either  storing  it  in  plastic- lined  bags  in  a  location 
protected  from  the  weather.  All  filter  pack  materials  shall  be  transported  to 
the  well  site  in  a  manner  that  prevents  contamination  by  other  soils,  oil  and 
grease,  and  other  chemicals. 

7.7.  Well  Alignment.  All  wells  shall  be  set  straight  and  true  to  line. 
After  placement  of  the  filter  pack,  well  alignment  shall  be  tested  by  passing 
a  5 -foot  long  section  of  pipe,  1/2 -inch  less  in  diameter  than  the  inner  diameter 
of  the  well  riser  pipe,  to  the  bottom  of  the  well.  The  pipe  shall  move  freely 
through  the  entire  length  of  the  well  riser  and  screen.  The  results  of  this  test 
shall  be  recorded  on  the  Well  Installation  Diagram.  If  the  pipe  does  not  pass 
freely,  the  well  will  not  be  accepted.  If  not  accepted,  the  well  shall  be 
removed  from  the  boring  and  filter  pack  drilled  out.  The  well  shall  then  be 
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reinstalled  according  to  this  specification.  The  pipe  section  used  to  test  well 
alignment  shall  be  decontaminated  with  steam  prior  to  each  test. 

7.8.  Well  Drill  Cuttings.  Well  cuttings  produced  during  drilling 
operations  will  be  considered  contaminated.  Cuttings  will  be  secured  in  55- 

gallon  approved  steel  drums.  The  _ _  will  be  responsible 

for  the  ultimate  disposal  of  well  drill  cuttings. 

7.9.  Well  Development.  The  wells  shall  be  developed  immediately  after 

placement  of  the  filter  pack  and  before  placement  of  the  seals .  Well  development 
shall  be  conducted  by  alternatively  surging  and  building  each  well  and  shall 
include  surging  of  all  screened  sections  of  the  well.  Surging  shall  be  performed 
by  use  of  a  surge  block  of  minimum  3 -inch  outside  diameter.  The  borehole  above 
the  filter  pack  shall  be  maintained  in  a  stable  condition  throughout  all 
development  operations.  Additional  filter  pack  material  shall  be  added  to  the 
boring,  if  necessary,  to  bring  the  filter  pack  up  to  a  distance  of  2  feet  above 
the  top  of  screen.  During  the  development  process,  the  level  of  filter  pack 
shall  be  maintained  a  minimum  of  1  foot  above  the  top  of  screen  elevation. 
Development  criteria  include  pH,  specific  conductance,  and  temperature  readings 
(within  ±0.2  pH,  +5  percent  specific  conductance,  and  +1  degree  C  temperature), 
and  ground  water  is  free  of  sediment.  Ground  water  generated  during  well 
development  shall  be  collected  in  approved  drums  or  tanks  and  shall  be  disposed 
of  by  _ _ _ _ _ • 

7.10.  Bentonite  Seal  and  Grout  Placement.  A  bentonite  seal  shall  be  placed 
above  the  filter  pack.  Prior  to  placement  of  the  seal,  the  Contractor  shall 
verify  that  the  filter  pack  extends  a  minimum  of  2  feet  above  the  top  of  screen 
elevation  in  the  well  after  development.  If  it  does  not,  sufficient  filter  pack 
material  shall  be  added  to  bring  the  pack  to  the  specified  level.  If  the  seal 
is  installed  in  unsaturated  conditions  in  the  boring,  it  shall  consist  of  a 
mixture  of  40-mesh  granular  sodium  bentonite  and  filter  pack  material.  The 
mixture  shall  be  in  the  ration  of  50  percent  bentonite  and  50  percent  filter 
pack.  The  filter  pack  shall  meet  the  requirements  specified  in  paragraph: 
FILTER  PACK  of  this  specification.  The  mixture  shall  be  placed  by  tremie  pipe 
in  1  foot  lifts.  After  implacement,  each  lift  will  be  hydrated  for  a  period  of 
15  minutes  using  water  meeting  the  requirements  of  paragraph:  WATER  SOURCE  of 
this  specification.  If  the  seal  is  installed  in  saturated  conditions,  it  shall 
consist  of  1/2 -inch  diameter  sodium  bentonite  pellets.  Bentonite  pellets  shall 
be  allowed  to  hydrate  a  minimtim  of  2  hours  prior  to  commencement  of  grouting. 
The  hole  shall  then  be  grouted  to  within  5  feet  of  the  ground  surface  with  a  neat 
cement  grout.  Grout  shall  be  as  described  in  paragraph:  WELL  SEAL  AND  GROUT 
of  this  specification.  The  grout  shall  be  placed  by  tremie  pipe,  submerged  in 
the  grout  at  all  times.  The  tremie  pipe  shall  be  constructed  so  as  to  direct 
flow  of  grout  to  the  sides  rather  than  downward.  The  tremie  pipe  may  be  raised 
as  the  grout  is  placed  as  long  as  the  discharge  end  remains  submerged  in  the 
grout . 

7.11.  Surface  Completion.  Monitoring  wells  shall  be  completed  at  the 
surface  with  a  protective  steel  casing  meeting  the  requirements  of  paragraph: 
PROTECTIVE  COVERS  of  this  specification.  A  concrete  seal  shall  be  installed  in 
the  annulus  of  the  borehole.  Placement  of  the  concrete  seal  shall  commence 
within  a  maximum  of  2  hours  of  completion  of  grouting  of  the  borehole.  The 
concrete  surface  seal  shall  be  sloped  to  provide  positive  drainage  away  from  the 
protective  casing.  The  inside  of  the  protective  casing  shall  be  filled  with 
mortar  to  a  point  slightly  above  the  exterior  concrete  pad.  A  hole  shall  be 
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drilled  through  the  protective  steel  casing  immediately  above  the  mortar  (placed 
inside  the  casing)  to  allow  drainage  of  the  protective  casing.  Protective 
casings  shall  be  locked  with  keyed-alike  locks. 

8.  PROTECTION  OF  EXISTING  FACILITIES.  The  Contractor  shall  protect  and 
maintain  existing  structures,  survey  monuments  and  all  existing  monitoring  wells 
from  damage  from  equipment  and  vehicular  traffic.  Any  damage  shall  be  repaired 
by  the  Contractor  at  his  expense.  Any  monitoring  wells  requiring  replacement 
due  to  Contractor  negligence  shall  be  installed  according  to  these 
specifications . 

9.  LOCATION  SURVEY.  Each  monitor  well  shall  be  surveyed  to  within  plus  or 
minus  one  foot  to  determine  its  map  coordinates  using  the  Universal  Transverse 
Mercator  or  State  Planar  grid.  Elevations  of  the  natural  ground  surface,  top 
of  the  concrete  pad,  and  the  highest  point  on  the  rim  of  the  uncapped  well  casing 
(not  protective  casing)  for  each  monitor  well  shall  be  surveyed  to  within  0.01 
foot  using  the  National  Geodetic  Vertical  datum  of  1929. 


10.  LOCATION  SURVEY.  Each  monitor  well  shall  be  surveyed  to  within  plus  or 
minus  one  foot  to  determine  its  map  coordinates  using  the  universal  transverse 
mercator  or  state  planar  grid.  Elevations  of  the  natural  ground  surface,  top 
of  the  concrete  pad,  and  the  highest  project  on  the  rim  of  the  uncapped  well 
casing  (not  protective  casing)  for  each  monitor  well  shall  be  surveyed  to  within 
0.01  foot  using  the  National  Geodetic  Vertical  datum  of  1929. 
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SECTION  02920 
PIEZOMETERS 

INDEX 


1.  APPLICABLE  PUBLICATIONS 

2 .  SCOPE 

3 .  QUALITY  CONTROL 

4 .  DOCUMENTATION 

5 .  SUBMITTALS 


6 .  MATERIALS 

7 .  INSTALLATION 

8.  PROTECTION  OF  EXISTING 
FACILITIES 

9 .  LOCATION  SURVEY 


1.  APPLICABLE  PUBLICATIONS.  The  following  publications  of  these  issues  listed 
below,  but  referred  to  thereafter  by  basic  designation  only,  form  a  part  of  this 
specification  to  the  extent  indicated  by  the  references  thereto. 

1.1.  American  Society  for  Testing  and  Materials  (ASTM)  Publications 


150-86 

1586-84 


D-1889-81 
D  2487-85 

D  2488-84 

F  480-81 


Standard  Specification  for  Portland  Cement 
Standard  Method  for  Penetration  Test  and  Split 
Barrel  Sampling  of  Soils 

Standard  Test  Methods  for  Turbidity  of  Water 
Standard  Test  Method  for  Classification  of  Soils 
for  Engineering  Purposes 

Standard  Practice  for  Description  and 
Identification  of  Soils  (Visual -Manual  Procedure) 
Specifications  for  Thermoplastic  Water  Well 
Casing  Pipe  and  Couplings  Made  in  Standard 
Dimension  Ratios 


2.  SCOPE.  The  work  provided  for  herein  consists  of  furnishing  all  plant, 
labor,  fuels,  lubricants,  electric  energy,  materials,  and  equipment,  and 
performing  all  operations  required  to  construct  piezometers  as  indicated  on  the 
drawings  and  as  specified  herein. 


3.  QUALITY  CONTROL.  The  Contractor  shall  establish  and  maintain  quality 
control  for  all  piezometer  construction  to  assure  compliance  with  contract 
requirements .  The  Contractor  shall  maintain  records  of  his  quality  control  for 
construction,  including  but  not  limited  to  the  items  listed  in  paragraph  5, 
SUBMITTALS . 


4.  DOCUMENTATION.  For  each  piezometer  installed,  the  documents  outlined  below 
shall  be  completed. 

4.1.  Geologic  Logs.  Geologic  logs  shall  be  prepared  by  a  qualified 
hydrogeologist  present  on-site  during  all  well  drilling  and  installation 
activities.  Formation  sampling  shall  be  performed  as  necessary  to  provide  the 
information  specified  below.  The  log  scale  shall  be  1-inch  equals  1-foot. 
Copies  of  the  logs  shall  be  submitted  as  a  Category  II  (Approval)  submittal 
within  10  working  days  after  completion  of  the  boring  and  well  installation 
program.  Information  provided  on  the  logs  shall  include,  but  not  be  limited  to, 
the  following: 

4.1.1.  Name  of  the  project  and  site. 
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4.1.2.  Boring  identification  number. 

4.1.3.  Location  of  boring  (coordinates). 

4.1.4.  Type  of  drill  rig  and  name  of  drilling  firm. 

4.1.5.  Date(s)  borings  were  drilled. 

4.1.6.  Reference  elevation  for  all  depth  measurements. 

4.1.7.  Name  of  driller  and  name  and  signature  of  hydrogeologist 
preparing  log. 

4.1.8.  Nominal  hole  diameter  and  depth  at  which  hole  diameter 

changes. 

4.1.9.  Total  depth  of  boring. 

4.1.10.  Method  of  drilling,  including  sampling  methods  and  sample 
depths.  Also  include  a  description  of  drill  fluids  and  fluid  additives  used, 
if  any. 

4.1.11.  Depth  of  each  change  of  stratum 

4.1.12.  Description  of  the  material  of  which  each  stratum  is 
composed,  according  to  the  Unified  Soil  Classification  System  and  ASTM  D  2488, 
or  standard  rock  nomenclature,  as  necessary. 

4.1.13.  Depth  of  any  observed  fractures  or  weathered  zones  in 

overburden. 

4.1.14.  Depth  to  water  and  date  measured. 

4.1.15.  Chemical  analysis  of  any  drill  water  used. 

4,2.  Installation  Diagrams.  An  installation  diagram  shall  be  completed 
for  each  piezometer  installed.  The  scale  of  the  diagram  shall  be  1-inch  equals 
1-foot.  The  diagram  shall  be  prepared  by  the  hydrogeologist  present  during 
piezometer  installation  operations.  Submission  of  the  diagram  shall  be  a 
Category  II  (Approval)  submittal  within  10  working  days  of  the  completion  of  the 
installation  program.  The  piezometer  will  not  be  accepted  by  the  Contracting 
Officer's  Representative  before  the  geologic  logs  and  installation  diagrams  are 
received.  The  diagram  shall  illustrate  the  as -built  condition  of  the  piezometer 
and  include,  but  not  be  limited  to  the  following  items: 

4.2.1.  Name  of  the  project  and  site. 

4.2.2.  Piezometer  identification  number. 

4.2.3.  Name  of  driller  and  name  and  signature  of  hydrogeologist 
preparing  diagram. 

4.2.4.  Dates (s)  of  piezometer  installation. 

4.2.5.  Description  of  material  from  which  the  piezometer  is 
constructed  including  casing  and  screen  material ,  diameter  and  schedule  of  casing 
and  screen,  and  joint  type  (threaded,  coupled,  etc.). 

4.2.6.  Total  depth  of  piezometer. 

4.2.7.  Nominal  hole  diameter. 

4.2.8.  Depth  to  top  and  bottom  of  screen,  filter  pack,  and  any 
tailpipe  installed  in  the  piezometer. 

4.2.9.  Depth  to  top  and  bottom  of  any  seals  installed  in  the 
piezometer  boring  (grout  or  bentonite) . 

4.2.10.  Type  of  cement  and  bentonite  used,  mix  ratios  of  grout  and 
quantities  used. 

4.2.11.  Elevations  of  key  features  of  the  piezometer,  such  as  top 
of. piezometer  casing,  top  and  bottom  of  protective  casing,  ground  surface,  bottom 
of  borehole,  top  and  bottom  of  screen,  top  and  bottom  of  filter  pack  and  top  and 
bottom  of  seal(s). 
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4.2.12.  Other  pertinent  construction  details,  such  as  gradation  and 
depth  of  filter  pack,  quantities  of  filter  pack  installed,  slot  size  and  percent 
open  area  of  screen,  and  manufacturer  of  screen. 

4.2.13.  Piezometer  location  by  coordinates  .  A  plan  sheet  shall  also 
be  included  showing  the  coordinate  system  used  and  the  location  of  each 
piezometer.  A  plan  sheet  is  not  required  for  each  piezometer  installation 
diagram,  multiple  piezometers  may  be  shown  on  the  same  sheet. 

4.2.14.  A  brief  stratigraphic  log  showing  major  changes  in  lithology 
and  the  depths  to  those  changes . 

4.2.15.  Static  water  level  upon  completion  of  the  piezometer. 

4.3.  Piezometer  Development  Record.  A  piezometer  development  form  shall 
be  prepared  and  completed  for  each  piezometer  installed.  The  form  shall  be 
prepared  under  the  supervision  of  the  hydrogeologist  present  during  piezometer 
installation  operations.  Submission  of  the  form  shall  be  a  Category  II 
(Approval)  submittal  within  10  working  days  of  the  completion  of  development. 
Information  provided  on  the  piezometer  development  record  shall  include,  but  not 
be  limited  to,  the  following: 

4.3.1.  Date,  time,  and  elevation  of  water  level  in  the  piezometer 
before  development,  name  of  project  and  site,  piezometer  identification  number 
and  date  of  development. 

4.3.2.  Method. used  for  development. 

4.3.3.  Time  spent  developing  the  piezometer. 

4.3.4.  Volume  of  water  removed. 

4.3.5.  Volume  of  water  added  to  the  piezometer  (if  any). 

4.3.6.  Volume  of  sediment  removed. 

4.3.7.  Source  of  any  water  added  to  the  piezometer  and  chemical 
analysis  of  added  water. 

4.3.8.  Clarity  of  water  before,  during,  and  after  development, 
stated  in  nephelometric  turbidity  units  according  to  ASTM  D  1889. 

4.3.9.  Total  depth  of  piezometer  after  development. 

4.3.10.  Readings  of  pH,  specific  conductance,  and  temperature  taken 
before,  during,  and  after  development. 

4.3.11.  Name  of  individual  developing  piezometer. 

4.4.  Field  Notebook.  A  field  notebook  shall  be  kept  by  the  hydrogeologist 
during  piezometer  installation  operations.  Information  shall  include,  but  not 
limited  to  the  following: 

4.4.1.  Date  and  personnel  present. 

4.4.2.  Visitors  to  the  site. 

4.4.3.  Activities  performed. 

4.4.4.  Quantities . 

4.4.5.  Weather  conditions. 

4.4.6.  Any  problems  encountered. 

5.  SUBMITTALS.  In  accordance  with  SECTION:  SPECIAL  CLAUSES,  the  Contractor 
shall  submit  the  following  items : 

5.1.  Category  I. 

5.1.1.  Drilling  and  Installation  Plan.  A  plan  describing  the 
drilling  methods  and  procedures  to  be  used  for  piezometer  installation  shall  be 
submitted.  The  plan  must  either  be  prepared  by,  or  approved  and  signed  by,  a 
hydrogeologist  before  submittal.  The  plan  shall  include,  but  not  be  limited  to: 

5. 1.1.1.  Description  of  piezometer  drilling  and 
installation  procedures,  including  placement  of  filter  pack  and  seal  materials. 
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5 . 1 . 1 . 2  .  Description  of  piezometer  construction  materials , 
including  screen,  riser  pipe,  filter  pack,  bentonite,  and  cement. 

5. 1.1. 3.  A  description  of  quality  control  procedures  to 
be  used  for  placement  of  filter  pack  and  all  seals  in  the  boring,  including  depth 
measurements.  Also  include  example  forms  to  be  used  for  written  drill  logs, 
installation  diagrams  of  piezometers,  piezometer  development  records. 

5. 1.1. 4.  Description  of  grouting  and  surface  completion 


procedures . 


5. 1.1. 5.  A  list  of  applicable  publications,  such  as  ASTM 


and/or  API  standards. 

5. 1.1. 6. 


to  be  used. 


Description  of  piezometer  development  method(s) 


5.1.2.  Gradation  analysis  of  filter  pack. 

5.1.3.  Chemical  analysis  of  drilling  water. 

5.2.  Category  II  (Approval) . 

5.2.1.  Piezometer  geologic  logs. 

5.2.2.  Piezometer  installation  diagrams. 

5.2.3.  Piezometer  development  record. 

5.2.4.  Catalog  data  on  piezometer  casing,  piezometer  screen, 
bentonite,  cement,  protective  covers,  and  sampling  equipment. 

5.2.5.  Field  notebook  (includes  details  of  daily  activities, 
geologic  log,  and  piezometer  installation/construction  log). 


6 .  MATERIALS . 

6.1.  Well  Casing.  Piping  material  used  in  construction  of  piezometers 
shall  consist  of  2-inch  diameter,  flush-joint,  threaded,  polyvinyl  chloride  (PVC) 
plastic.  All  pipe  shall  be  new.  Pipe  shall  meet  the  requirements  of  ASTM  F  480- 
81.  The  minimum  wall  thickness  shall  be  Schedule  40.  Threaded  ends  shall  have 
a  chemically  inert  0-ring  on  the  male  end  of  the  pipe.  Solvent  cement  or  glue 
is  not  permitted  for  use  in  joining  pipe.  Teflon  tape  is  acceptable  for  use  on 
pipe  joints.  A  vented  top  cap  that  threads  or  slips  onto  the  piezometer  casing 
shall  be  provided. 

6.2.  Piezometer  Screen.  All  piezometer  screens  shall  consist  of  4- inch 
diameter,  new.  Schedule  40,  continuous  slot,  wire  wound,  PVC.  A  No.  10  (0.010 
in)  screen  slot  size  shall  be  used.  Screen  lengths  for  individual  piezometers 
are  identified  in  the  project  drawings.  The  screen  shall  be  joined  to  the 
piezometer  casing  by  a  flush- threaded  joint.  Solvent  cement  or  glue  is  not 
permitted  for  joining  the  screen  to  the  piezometer  casing.  Teflon  tape  is 
acceptable  for  use  on  joints.  The  bottom  of  the  screen  shall  be  sealed 
watertight  by  a  flush- threaded  PVC  end  cap. 

6.3.  Filter  Pack.  Filter  pack  material  shall  consist  of  rounded  to 
subrounded  siliceous  washed  sand  of  the  gradation  below  and  composed  of  hard, 
tough,  and  durable  particles  free  from  adherent  coatings.  Organic  matter,  soft, 
friable,  thin,  or  elongate  particles  are  not  permissible.  No  more  than  5  percent 
by  weight  of  calcareous  material  is  permitted.  A  gradation  analysis  of  the 
filter  pack  shall  be  a  Category  I  submittal. 
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U.S.  Standard  Sieve  No. 


Percent  Passing 


16 

100 

20 

80-100 

30 

60-98 

40 

35-75 

70 

0-10 

140 

0-2 

6.4.  Piezometer  Seal  and  Grout.  A  piezometer  seal  shall  be  placed 
immediately  above  the  filter  pack  to  prevent  contamination  of  the  filter  pack 
by  grout.  If  the  seal  is  installed  in  unsaturated  conditions  in  the  boring,  it 
shall  consist  of  a  40-mesh  granular  sodium  bentonite.  If  the  seal  is  installed 
in  saturated  conditions,  it  shall  consist  of  1/2-inch  diameter  sodivun  bentonite 
pellets.  The  bentonite  seal  shall  be  allowed  to  hydrate  prior  to  placement  of 
grout.  Grout  shall  consist  of  a  mixture  of  94  pounds  of  Type  II  Portland  cement, 

3  pounds  of  powdered  bentonite  and  a  maximum  8  gallons  of  water .  Cement  shall 
meet  the  requirements  of  ASTM  C  150. 

6.5.  Protective  Blanket.  A  6 -inch  thick  coarse  gravel  (3/4"  to  3" 
particle  size)  blanket  shall  be  placed  so  as  to  extend  radially  at  least  3  feet 
from  the  protective  casing.  Prior  to  the  placement  of  the  gravel  blanket,  any 
depression  existing  around  the  piezometer  borehole  shall  be  backfilled  with  clay 
to  the  level  of  the  surrounding  ground  surface . 

6.6.  Protective  Covers.  Steel  lockable  protective  casing  of  6 -inch 
diameter  shall  be  cemented  in  place  around  each  piezometer.  Wall  thickness  of 
the  steel  casing  shall  be  0.250  inches.  All  protective  casing  shall  be  provided 
with  keyed  locks .  All  locks  shall  be  keyed  alike .  One  set  of  two  keys  shall 
be  provided  to  the  Contracting  Officer's  Representative. 

6.7.  Catalog  Data  Submittal.  Catalog  data  for  all  piezometer  screens, 
casing,  bentonite,  cement,  protective  casings,  and  sampling  equipment  shall  be 
submitted  as  a  Category  II  (Information)  submittal. 

7.  INSTALLATION. 

7.1.  Drilling  Method.  Borings  for  piezometer  installation  shall  be 
drilled  by  the  hollow  stem  auger  method.  The  drilling  method  must  prevent  the 
collapse  of  formation  material  against,  or  within  2  inches  of,  the  piezometer 
screen  casing  during  installation  of  the  piezometer.  The  inside  diameter  of  the 
augers  shall  be  at  least  4-inches.  Grease  or  oil  on  rod,  casing,  or  auger  joints 
is  not  permitted;  however.  Teflon  tape  or  vegetable  oil  are  acceptable.  The 
drill  rig  shall  be  free  from  leaks  of  fuel,  hydraulic  fluid,  or  oil  which  may 
contaminate  the  working  area.  Sufficient  sampling  of  geologic  formations  shall 
be  performed  to  allow  completion  of  the  documents  described  in  paragraphs  4.1 
and  4.2  of  this  specification.  Continuous  samples  shall  be  taken  according  to 
ASTM  D  1586.  The  specific  method  of  drilling,  equipment,  and  precautions  to  be 
used  to  prevent  contamination  of  the  work  area  shall  be  detailed  in  the  Drilling 
and  Installation  Plan  described  in  paragraph  5.1.1.  of  this  specification. 

7.2.  Decontamination.  The  drill  rig,  drill  rods,  augers  and  all  other 
associated  equipment  shall  be  cleaned  with  high-pressure  steam  prior  to  drilling 
at  each  location.  Decontamination  shall  be  performed  at  a  central 
decontamination  station.  All  screen  and  piezometer  casings  shall  be  steam- 
cleaned  immediately  prior  to  installation  in  the  piezometer.  Factory  sealed 


02920-5 


(plastic  wrapped)  screen  and  piezometer  casings  can  be  substituted  for 
preinstallation  cleaning. 

7.3.  Water  Source.  If  piezometer  drilling/installation  requires  the  use 
of  water,  the  water  source  shall  be  sampled  and  tested  for  the  constituents 
specified  in  SECTION:  CHEMICAL  DATA  MANAGEMENT  prior  to  use  at  the  site. 
Results  of  the  chemical  analysis  shall  be  a  Category  I  submittal.  The  Contractor 
shall  be  responsible  for  obtaining  the  water  from  the  source  and  transporting 
it  to  the  site.  The  water  sample  shall  be  obtained  from  the  container  (tank) 
used  in  transporting  the  water  to  the  site. 

7.4.  Piezometers.  Estimated  depths  of  individual  borings  are  shown  in 
the  design  drawings. 

7.5.  Piezometer  Installation.  Piezometers  shall  consist  of  specified 
screen  and  casing,  with  bottom  plug  and  top  cap  securely  attached.  All  casing, 
screen,  and  caps  shall  be  new,  clean,  and  in  good  condition.  The  piezometer 
shall  be  placed  in  the  hole  in  such  a  manner  as  to  avoid  jarring  impacts  and  to 
ensure  the  assembly  is  not  damaged.  The  piezometer  shall  be  emplaced  while  the 
hollow  stem  auger  is  still  in  place  in  the  boring.  The  piezometer  shall  be 
centered  in  the  hollow  stem  auger  using  centralizers  placed  at  the  bottom  and 
top  of  screen. 

7.6.  Filter  Pack  Placement.  The  lowermost  6  inches  of  filter  pack  may 
be  placed  in  the  boring  prior  to  the  installation  of  the  piezometer  and  may  serve 
as  a  base  on  which  to  rest  the  casing.  The  filter  pack  shall  be  tremied  into 
place,  from  the  bottom  of  the  borehole  up,  in  such  a  manner  as  to  ensure  uniform 
placement  around  the  screen.  The  hollow  stem  auger  shall  be  withdrawn  from  the 
boring  as  the  filter  pack  is  placed.  The  level  of  the  filter  pack  shall  not 
fall  below  the  bottom  of  the  auger  during  placement  of  the  filter  pack.  Any 
water  added  to  the  sand  during  the  tremie  operations  shall  meet  the  requirements 
of  paragraph:  WATER  SOURCE  of  this  specification.  All  filter  pack  material 
shall  be  protected  from  contamination  prior  to  placement  by  either  storing  it 
in  plastic- lined  bags  in  a  location  protected  from  the  weather.  All  filter  pack 
materials  shall  be  transported  to  the  piezometer  site  in  a  manner  that  prevents 
contamination  by  other  soils,  oil  and  grease,  and  other  chemicals. 

7.7.  Piezometer  Drill  Cuttings.  Piezometer  cuttings  produced  during 
drilling  operations  will  be  considered  contaminated.  Cuttings  will  be  secured 
in  55-gallon  approved  steel  drums.  The  Rocky  Mountain  Arsenal  will  be 
responsible  for  the  ultimate  disposal  of  well  drill  cuttings. 

7.8.  Piezometer  Development.  The  piezometers  shall  be  developed 
immediately  after  placement  of  the  filter  pack  and  before  placement  of  the  seals. 
Piezometer  development  shall  be  conducted  by  alternately  surging  and  bailing  each 
piezometer  and  shall  include  surging  of  all  screened  sections  of  the  piezometer. 
Surging  shall  be  performed  by  use  of  a  surge  block.  The  borehole  above  the 
filter  pack  shall  be  maintained  in  a  stable  condition  throughout  all  development 
operations.  Additional  filter  pack  material  shall  be  added  to  the  boring,  if 
necessary,  to  bring  the  filter  pack  up  to  a  distance  of  2  feet  above  the  top  of 
screen.  During  the  development  process,  the  level  of  filter  pack  shall  be 
maintained  a  minimum  of  1  foot  above  the  top  of  screen  elevation.  Ground  water 
generated  during  well  development  shall  be  collected  in  approved  drums  or  tanks 
and  shall  be  disposed  by  the  Rocky  Mountain  Arsenal. 

7.9.  Bentonite  Seal  and  Grout  Placement.  A  bentonite  seal  shall  be  placed 
above  the  filter  pack.  Prior  to  placement  of  the  seal,  the  Contractor  shall 
verify  that  the  filter  pack  extends  a  minimum  of  2  feet  above  the  top  of  screen 
elevation  in  the  piezometer  after  development.  If  it  does  not,  sufficient  filter 
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pack  material  shall  be  added  to  bring  the  pack  to  the  specified- level .  If  the 
seal  is  installed  in  unsaturated  conditions  in  the  boring,  it  shall  consist  of 
a  mixture  of  40-mesh  granular  sodium  bentonite  and  filter  pack  material.  The 
mixture  shall  be  in  the  ratio  of  50  percent  bentonite  and  50  percent  filter  pack. 
The  filter  pack  shall  meet  the  requirements  specified  in  paragraph:  FILTER  PACK 
of  this  specification.  The  mixture  shall  be  placed  by  tremie  pipe  in  1  foot 
lifts.  After  emplacement,  each  lift  will  be  hydrated  for  a  period  of  15  minutes 
using  water  meeting  the  requirements  of  paragraph:  WATER  SOURCE  of  this 
specification.  If  the  seal  is  installed  in  saturated  conditions,  it  shall 
consist  of  1/2- inch  diameter  sodium  bentonite  pellets.  Bentonite  pellets  shall 
be  allowed  to  hydrate  a  minimum  of  2  hours  prior  to  commencement  of  grouting. 
The  hole  shall  then  be  grouted  to  within  5  feet  of  the  ground  surface  with  a  neat 
cement  grout.  Grout  shall  be  as  described  in  paragraph:  PIEZOMETER  SEAL  AND 
GROUT  of  this  specification.  The  grout  shall  be  placed  by  tremie  pipe ,  submerged 
fn  grout  at  all  times.  The  tremie  pipe  shall  be  constructed  so  as  to  direct  flow 
of  grout  to  the  sides  rather  than  downward.  The  tremie  pipe  may  be  raised  as 
the  grout  is  placed  as  long  as  the  discharge  end  remains  submerged  in  the  grout. 

7.10.  Surface  Completion.  Piezometers  shall  be  completed  at  the  surface 
with  a  protective  steel  casing  meeting  the  requirements  of  paragraph:  PROTECTIVE 
COVERS  of  this  specification.  A  concrete  seal  shall  be  installed  in  the  annulus 
Qf  the  borehole ,  Placement  of  the  concrete  seal  shall  commence  within  a  maximum 
of  2  hours  of  completion  of  grouting  of  the  borehole.  The  protective  blanket 
shall  be  sloped  to  provide  positive  drainage  away  from  the  protective  casing. 
The  inside  of  the  protective  casing  shall  be  filled  with  mortar  to  a  point 
slightly  above  the  exterior  protective  blanket.  A  hole  shall  be  drilled  through 
the  protective  steel  casing  immediately  above  the  mortar  (placed  inside  the 
casing)  to  allow  drainage  of  the  protective  casing.  Protective  casings  shall 
be  locked  with  keyed-alike  locks. 

8.  PROTECTION  OF  EXISTING  FACILITIES.  The  Contractor  shall  protect  and 
maintain  existing  structures,  survey  monuments,  and  all  existing  monitoring  wells 
from  damage  from  equipment  and  vehicular  traffic.  Any  damage  shall  be  repaired 
by  the  Contractor  at  his  expense.  Any  monitoring  wells  requiring  replacement 
due  to  Contractor  negligence  shall  be  installed  according  to  these 
specifications . 

9.  LOCATION  SURVEY.  Each  piezometer  shall  be  surveyed  to  within  plus  or  minus 
one  foot  to  determine  its  map  coordinates  using  the  Universal  Transverse  Mercator 
or  State  Plane  Grid.  Elevations  of  the  natural  ground  surface,  top  of  the 
protective  blanket  and  the  highest  point  on  the  rim  of  the  uncapped  piezometer 
casing  (not  protective  casing)  for  each  piezometer  shall  be  surveyed  to  within 
0.01  foot  using  the  National  Geodetic  Vertical  dattun  of  1929. 
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1.  SCOPE.  The  work  covered  by  this  section  consists  of  furnishing  all  plant, 
equipment,  labor  and  materials  and  performing  all  operations  in  connection  with 
the  installation  of  metal  sheet  piling  in  accordance  with  these  specifications 
and  applicable  drawings. 


2.  NOT  USED. 

3.  APPLICABLE  PUBLICATIONS.  The  following  publications  listed  below  and 
referred  to  thereafter  by  basic  designation  only  form  a  part  of  this 
specification  to  the  extent  indicated  by  the  references  thereto: 

3.1.  AMERICAN  SOCIETY  FOR  TESTING  AND  MATERIALS  (ASTM)  SPECIFICATIONS. 

A  328-84  Steel  Sheet  Piling 

3.2.  AMERICAN  WELDING  SOCIETY  (AWS)  PUBLICATION. 

D  1.1-86  Structural  Welding  Code  -  Steel 


4 .  QUALITY  ASSURANCE . 

4.1.  MATERIALS  TESTS.  Sheet  piling  and  appurtenant  materials  shall  be 
tested  and  certified  by  the  manufacturer  to  meet  the  specified  chemical, 
mechanical  and  section  property  requirements  prior  to  delivery  to  the  site. 
Testing  of  sheet  piling  for  mechanical  properties  shall  be  performed  after  the 
completion  of  all  rolling  and  forming  operations. 

4.2.  WELDING.  Welding  Operators  and  Welders  shall  be  qualified  in 
accordance  with  AWS  Dl.l.  All  materials  used  for  welding  and  workmanship  for 
welding  shall  be  in  accordance  with  AWS  Dl.l. 

5.  SUBMITTALS.  The  Contractor  shall  submit  descriptions  of  sheet  piling 
driving  equipment,  shop  drawings,  test  procedures,  test  reports  and  certificates, 
sheet  piling  driving  records  and  other  submittals  to  the  Contracting  Officer  for 
approval  as  required.  Submittals  not  satisfactory  to  the  Contracting  Officer 
will  be  rejected. 

5.1.  EQUIPMENT  DESCRIPTIONS.  Complete  descriptions  of  sheet  piling 
driving  equipment  including  hammers ,  extractors ,  protection  caps  and  other 
installation  appurtenances  shall  be  submitted  for  approval  prior  to  commencement 
of  work. 

5.2.  SHOP  DRAWINGS.  Shop  drawings  for  sheet  piling  including  fabricated 
sections  shall  show  complete  piling  dimensions  and  details,  driving  sequence  and 
location  of  installed  piling.  Shop  drawings  shall  include  details  and  dimensions 
of  templates  and  other  temporary  guide  structures  for  installing  piling.  Shop 
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drawings  shall  provide  details  of  the  method  of  handling  piling  to  prevent 
permanent  deflection,  distortion  or  damage  to  piling  interlocks. 

5.3.  MATERIALS  TEST  CERTIFICATES  shall  be  submitted  for  each  shipment 
and  identified  with  specific  lots  prior  to  installing  piling.  Identification 
data  should  include  piling  type,  dimensions,  section  properties,  heat  analysis 
number,  chemical  composition,  mechanical  properties  and  mill  identification 
mark. 

5.4.  NOT  USED. 

5.5.  DRIVING  RECORDS.  Records  of  the  sheet  piling  driving  operations 
shall  be  submitted  after  driving  is  completed.  These  records  shall  provide  a 
system  of  identification  which  shows  the  disposition  of  approved  piling  in  the 
work,  driving  equipment  performance  data,  piling  penetration  rate  data,  piling 
dimensions  and  top  and  bottom  elevations  of  installed  piling. 

6.  DELIVERY,  STORAGE  AND  HANDLING.  Materials  delivered  to  the  site  shall  be 
new  and  undamaged  and  shall  be  accompanied  by  certified  test  reports.  The 
manufacturer's  logo  and  mill  identification  mark  shall  be  provided  on  the  sheet 
piling  as  required  by  the  referenced  specifications.  Sheet  piling  shall  be 
stored  and  handled  in  the  manner  recommended  by  the  manufacturer  to  prevent 
permanent  deflection,  distortion  or  damage  to  the  interlocks.  Storage  of  sheet 
piling  should  also  facilitate  required  inspection  activities. 

7 .  MATERIALS . 

7.1.  METAL  SHEET  PILING.  Sheet  piling  shall  be  hot-rolled  steel  sections 
conforming  to  ASTM  A  328.  The  interlocks  of  sheet  piling  shall  be  free-sliding, 
provide  a  swing  angle  suitable  for  the  intended  installation  but  not  less  than 
5  degrees  when  interlocked,  and  maintain  continuous  interlocking  when  installed. 
Fabricated  sections  shall  conform  to  the  requirements  herein  and  the  piling 
manufacturer's  recommendations  for  fabricated  sections.  Fabricated  corners, 
tees,  wyes  and  cross  pieces  shall  be  fabricated  of  piling  sections  with  a  minimum 
web  thickness  of  3/8  inch.  Sheet  piling  shall  be  provided  with  standard  pulling 
holes . 

7.1.1.  The  following  table  lists  section  properties  of  the 
specified  sheet  piling. 


HOT- 

■ROLLED  STEEL 

SECTION 

SECTION 

NOMINAL 

WEB 

THICKNESS 

(IN) 

SECTION 

MODULUS 

PER  LIN  FT 

OF  WALL 

(IN') 

WEIGHT 

PER  SQ  FT 

OF  WALL  . 
(LBS) 

WEIGHT 
PER  LIN  FT 
OF  PILING 
(LBS) 

PZ22 

0.375 

18.1 

22.0 

40.3 

7.2.  APPURTENANT  METAL  MATERIALS .  Metal  plates,  shapes,  bolts,  nuts  and 
other  appurtenant  fabrication  and  installation  materials  shall  conform  to 
manufacturer's  standards  and  to  the  requirements  specified  in  the  respective 
sheet  piling  standards. 

8 .  INSTALLATION . 

8.1.  PILING  DRIVING  EQUIPMENT. 
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8.1.1.  Driving  Hammers .  Hammer  shall  be  vibratory  t3^e.  The  eccen¬ 
tric  movement  of  the  vibratory  hammer  shall  be  between  1740  and  3470  in-lb. 

as  recommended  by  the  manufacturer  for  the  piling  weights  and  subsurface 
materials  to  be  encountered. 

8.2.  PLACING  AND  DRIVING. 

8.2.1.  Placing.  Pilings  shall  be  carefully  located  as  shown  on 
the  drawings  or  directed  by  the  Contracting  Officer.  Pilings  shall  be  placed 
plumb  with  out- of -plumbness  not  exceeding  1/8  inch  per  foot  of  length  and  true 
to  line.  Temporary  templates,  or  guide  structures  shall  be  provided  to  insure 
that  the  pilings  are  placed  and  driven  to  the  correct  alignment.  At  least  two 
templates  shall  be  used  in  placing  each  piling  and  the  maximum  spacing  of 
templates  shall  not  exceed  20  feet.  Pilings  properly  placed  and  driven  shall 
be  interlocked  throughout  their  length  with  adjacent  pilings  to  form  a  continuous 
diaphragm  throughout  the  length  or  run  of  piling  wall. 

8.2.2.  Driving.  Pilings  shall  be  driven  with  the  proper  size  hammer 
and  by  approved  methods  so  as  not  to  subject  the  pilings  to  damage  and  to  insure 
proper  interlocking  throughout  their  lengths .  Driving  hammers  shall  be  maintained 
in  proper  alignment  during  driving  operations  by  use  of  leads  or  guides  attached 
to  the  hammer.  Caution  shall  be  taken  in  the  sustained  use  of  vibratory  hammers 
when  a  hard  driving  condition  is  encountered  to  avoid  interlock-melt  or  damages. 
The  sheet  piles  will  be  driven  one  foot  into  the  bedrock  surface,  or  until 
refusal.  Any  further  driving  of  piles  shall  be  stopped  when  the  penetration  rate 
due  to  vibratory  loading  is  one  foot  or  less  per  minute,  which  is  defined  as  the 
refusal  point.  The  use  of  vibratory  hammers  should  be  discontinued  at  this 
point.  The  boring  logs  along  the  sheet  pile  alignment  show  bedrock  at  a  depth 
of  9  to  14.5  feet,  generally  9  feet  on  the  south  boundary  increasing  to  14.5  feet 
on  the  north  boundary.  Sheet  piles  shall  be  located  10  feet  away  from  the  design 
limits  of  vitrification.  Pilings  damaged  during  driving  or  driven  out  of 
interlock  shall  be  removed  and  replaced  at  the  Contractor's  expense.  Pilings 
shall  be  driven  without  the  aid  of  a  water  jet.  Adequate  precautions  shall  be 
taken  to  insure  that  pilings  are  driven  plumb.  If  at  any  time  the  forward  or 
leading  edge  of  the  piling  wall  is  found  to  be  out-of-plumb  in  the  plane  of  the 
wall  the  pilings  shall  be  driven  to  the  required  depth  and  tapered  pilings  shall 
be  provided  and  driven  to  interlock  with  the  out-of -plumb  leading  edge,  or  other 
approved  corrective  measures  shall  be  taken  to  insure  the  plumbness  of  succeeding 
pilings-.  The  maximum  permissible  taper  for  any  tapered  piling  shall  be  1/8  inch 
per  foot  of  length.  Pilings  in  each  run  or  continuous  length  of  piling  wall 
shall  be  driven  alternately  in  increments  of  depth  to  the  required  depth  or 
elevation.  No  piling  shall  be  driven  to  a  lower  elevation  than  those  behind  it 
in  the  same  run  except  when  the  pilings  behind  it  cannot  be  driven  deeper.  If 
the  piling  next  to  the  one  being  driven  tends  to  follow  below  final  elevation 
it  may  be  pinned  to  the  next  adjacent  piling.  If  obstructions  restrict  driving 
a  piling  to  the  specified  penetration  the  obstructions  shall  be  removed  or 
penetrated  with  a  chisel  beam.  Pilings  shall  be  driven  to  depths  shown  on  the 
drawings  and  shall  extend  up  to  the  elevation  indicated  on  the  drawings  for  the 
top  of  pilings.  Pilings  shall  not  be  driven  within  100  feet  of  concrete  less  than 
7  days  old. 

8.3.  CUTTING  OFF  AND  SPLICING.  Pilings  driven  to  refusal  or  to  the  point 
required  where  additional  penetration  cannot  be  attained  and  are  extending  above 
the  required  top  elevation  in  excess  of  the  specified  tolerance,  shall  be  cut 
off  to  the  required  elevation.  Pilings  driven  below  the  required  top  elevation 
and  pilings  damaged  by  driving  and  cut  off  to  permit  further  driving  shall  be 
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extended  as  required  to  reach  the  top  elevation  by  splicing  when  directed  by  the 
Contracting  Officer  at  no  additional  cost  to  the  Government.  If  directed  by  the 
Contracting  Officer  pilings  shall  be  spliced  as  required  to  drive  them  to  depths 
greater  than  shown  on  the  drawings  and  extend  them  up  to  the  required  top 
elevation.  Pilings  adjoining  spliced  pilings  shall  be  full  length  unless 
otherwise  approved.  Ends  of  pilings  to  be  spliced  shall  be  squared  before 
splicing  to  eliminate  dips  or  camber.  Pilings  shall  be  spliced  together  with 
concentric  alignment  of  the  interlocks  so  that  there  are  no  discontinuities, 
dips  or  camber  at  the  abutting  interlocks.  Spliced  pilings  shall  be  free  sliding 
and  able  to  obtain  the  maximum  swing  with  contiguous  pilings .  The  tops  of  pilings 
excessively  battered  during  driving  shall  be  trimmed  when  directed  at  no  cost 
to  the  Government.  Piling  cut-offs  shall  become  the  property  of  the  Contractor 
and  shall  be  removed  from  the  site.  The  Contractor  shall  cut  holes  in  pilings 
for  bolts  or  rods  as  required  by  the  sheet  pile  manufacturer.  All  cutting  shall 
be  done  in  a  neat  and  workmanlike  manner.  A  straight  edge  shall  be  used  in  cuts 
made  by  burning  to  avoid  abrupt  nicks.  Bolt  holes  in  steel  piling  shall  be 
drilled  or  may  be  burned  and  reamed  by  approved  methods  which  will  not  damage 
the  surrounding  metal.  Holes  other  than  bolt  holes  shall  be  reasonably  smooth 
and  the  proper  size  for  rods  and  other  items  to  be  inserted. 

8.4.  INSPECTION  OF  DRIVEN  PILING.  The  Contractor  shall  inspect  the 
interlocked  joints  of  driven  pilings  extending  above  ground.  Pilings  found  to 
be  out  of  interlock  shall  be  removed  and  replaced  at  the  Contractor's  expense. 

8.5,  PULLING  AND  REDRIVING.  The  Contractor  shall  pull  selected  pilings 
after  driving  to  determine  the  condition  of  the  underground  portions  of  pilings 
when  directed  by  the  Contracting  Officer.  The  method  of  pulling  pilings  must 
be  approved  by  the  Contracting  Officer.  Any  piling  so  pulled  and  found  to  be 
damaged  to  the  extent  that  its  usefulness  is  impaired  shall  be  removed  and 
replaced  at  the  Contractor's  expense.  Pilings  pulled  and  found  to  be  in 
satisfactory  condition  shall  be  redriven  when  directed  by  the  Contracting 
Officer. 

8.5.1.  Pulling.  The  method  of  pulling  piling  must  be  approved  by 
the  Contracting  Officer.  Pulling  holes  shall  be  provided  in  pilings  as  required. 
Extractors  shall  be  of  suitable  type  and  size.  Care  shall  be  exercised  during 
pulling  of  pilings  to  avoid  damaging  piling  interlocks  and  adjacent  construction. 
If  the  Contracting  Officer  determines  that  adjacent  permanent  construction  has 
been  damaged  during  pulling,  the  Contractor  will  be  required  to  repair  this 
construction  at  no  cost  to  the  Government.  Pilings  shall  be  pulled  one  sheet 
at  a  time.  Pilings  fused  together  shall  be  separated  prior  to  pulling  unless 
the  Contractor  demonstrates  to  the  satisfaction  of  the  Contracting  Officer  that 
the  pilings  cannot  be  separated.  The  Contractor  will  not  be  paid  for  the  removal 
of  pilings  damaged  beyond  structural  use  due  to  proper  care  not  being  exercised 
during  pulling. 

9.  REMOVAL. 

9.1.  SHEET  PILE  REMOVAL.  The  sheet  piles  will  not  be  removed  under  this 
contract,  but  will  be  removed  by  others  in  the  future. 

10.  MEASUREMENT  AND  PAYMENT.  Measurement  and  payment  for  Steel  Sheet  Pile  shall 
be  made  at  the  contract  unit  price  per  square  foot.  Such  costs  shall  include 
all  cost  of  installing  the  steel  sheet  pile  wall  as  shown  on  the  drawings. 
Measurement  for  the  sheet  pile  shall  be  based  on  the  area  in  square  feet  measured 
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in  a  vertical  plane  through  the  centerline  of  the  sheet  pile  cutoff  wall  from 
the  top  of  the  finished  cutoff  wall  to  the  bottom  of  the  sheet  piles. 
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1.  APPLICABLE  PUBLICATIONS.  The  publications  listed  below  form  a  part  of  this 
specification  to  the  extent  referenced.  The  publications  are  referred  to  in  the 
text  by  the  basic  designation  only. 

1.1.  AMERICAN  NATIONAL  STANDARDS  INSTITUTE,  INC.  (ANSI)  STANDARDS. 

A21. 51-1981  Ductile-Iron  Pipe,  Centrifugally  Cast  in  Metal 

&  Erratum  Molds  or  Sand-Lined  Molds,  for  Water  and  Other 

Liquids 

B16. 1-1975  Cast  Iron  Pipe  Flanges  and  Flanged  Fittings, 

Class  25,  125,  250,  and  800 

1.2.  AMERICAN  SOCIETY  FOR  TESTING  AND  MATERIALS  (ASTM)  STANDARDS. 

A  120-84  Pipe,  Steel,  Black  and  Hot- Dipped  Zinc -Coated 

(Galvanized)  Welded  and  Seamless,  for  Ordinary 
Uses 

A  153-82  Zinc  Coating  (Hot-Dip)  on  Iron  and  Steel 

Hardware 

C  478-87  Precast  Reinforced  Concrete  Manhole  Sections 

C  890-78  Minimum  Structural  Design  Loading  for  Monolithic 

(R  1985)  on  Sectional  Precast  Concrete  Water  and 

Wastewater  Structures 

1.3.  AMERICAN  WATER  WORKS  ASSOCIATION  (AWWA)  STANDARD. 

C  207-86  Steel  Pipe  Flanges  for  Waterwork  Service  - 

Sizes  4  In.  Through  144  In. 

1.4.  ANTI-FRICTION  BEARING  MANUFACTURERS  ASSOCIATION  (AFBMA)  STANDARDS. 

STD  9-1978  Load  Ratings  and  Fatigue  Life  for  Ball  Bearings 

STD  11-1978  Load  Ratings  and  Fatigue  Life  for  Roller  Bearings 

1.5.  HYDRAULIC  INSTITUTE  (HI)  PUBLICATION. 

Hydraulic  Institute  Standards  for  Centrifugal,  Rotary  and 
Reciprocating  Pumps  (14th  Edition,  1983) 

1.6.  MANUFACTURER'S  STANDARDIZATION  SOCIETY  OF  VALVE  AND  FITTINGS  INDUSTRY 
(MSS)  PUBLICATION. 

SP-78  Cast  Iron  Plug  Valves,  Flanged,  and  Threaded 

Ends  (1977) 
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1.7.  NATIONAL  ELECTRICAL  MANUFACTURERS  ASSOCIATION  (NEMA)  STANDARD. 

MG-1-1978  Motors  and  Generators 

Incl  Rev  1  thru  8 

1.8.  NATIONAL  FIRE  PROTECTION  ASSOCIATION  (NFPA)  PUBLICATION. 

No.  70-1987  National  Electrical  Code 


2 .  GENERAL.  This  section  includes  submersible  sump  |H|||  pumps  , 
motors,  controls,  |uide  >ails’ chamber  pxomp  chamber 
and  accessories. 

2.1.  STANDARD  PRODUCTS.  Material  and  equipment  to  be  provided  shall  be 
the  standard  catalog  product  of  a  manufacturer  regularly  engaged  in  the 
manufacture  of  the  product  and  shall  essentially  duplicate  material  and  equipment 
that  have  been  in  satisfactory  use  at  least  2  years  prior  to  bid  opening.. 

2.2.  NAMEPLATES.  Each  major  component  of  equipment  shall  have  the 
manufacturer's  name,  address,  and  catalog  or  model  number  on  a  plate  securely 
attached  to  the  item  of  equipment. 


2.3.  VERIFICATION  OF  DIMENSIONS.  The  Contractor  shall  become  familiar 
with  all  details  of  the  work,  verify  all  dimensions  in  the  field,  and  shall 
advise  the  Contracting  Officer  of  any  discrepancy  before  performing  the  work. 

2.4.  FACTORY  TESTS.  Pumps  shall  be  tested  by  the  manufacturer  or  a 
nationally  recognized  testing  agency  in  compliance  with  Hydraulic  Institute 
Standards.  Where  two  or  more  identical  pumps  are  specified,  only  one 
representative  pump  shall  be  tested.  Certified  test  results  shall  be  submitted 
to  the  Contracting  Officer. 


'§mi 

3.  SUBMITTALS.  In  accordance  with  SECTION:  SPECIAL  CLAUSES,  the  Contractor 
shall  submit  for  approval,  items  as  listed  in  the  following  categories: 

3.1.  CATEGORY  I . 

Valves  and  Piping  (Para.  4) 

Sewage  Pumps  (Para.  6) 

Motor  Controls  (Para.  6.3) 

Motors  (Para.  7.6) 

Station  Structure  (Para.  8.2) 

Access  Covers  (Para.  8.3) 

Pump  Characteristic  Curves  (Para.  12) 

Wiring  Diagrams  (Para.  13.2.4) 

3.2.  CATEGORY  II. 

liField  Test  Resultsli  (Para.  2.4) 

Spare  parts  data  (Para.  13.1) 

3.2.1.  For  Approval . 

Operating  and  Maintenance  Instructions  (Para.  13.2) 


4.  MATERIALS  AND  EQUIPMENT.  The  following  materials  and  equipment  shall 
conform  to  the  respective  publications  and  other  requirements  specified  below. 

4.1.  CHECK  VALVES. 

4.1.1.  Check  Valves  shall  be  installed  in  pump  discharge  line,  and 
shall  be  ^suitable  for  handling  domestic  sewage.  Valve  shall  permit  free  flow 
of  sewage  forward  and  provide  a  positive  check  against  backflow.  Body  shall  be 
iron  with  a  removable  cover  for  inspection  and  removal  of  the  gate  assembly. 
Gate,  gate  seat,  gate  studs  and  nuts  shall  be  bronze  or  other  suitable  alloy. 
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4.1.2.  Ball  Check  Valves ,  suitable  for  handling  doBiestlo  snwage , 
installation  in  pump  discharge  lines  2  inches  and  smaller  when 
recommended  by  the  pump  manufacturer.  The  valve  shall  be  the  non- slam  type 

designed  to  permit  free  flow  forward  and  a  positive  check  against 

backflow.  Valve  shall  have  a  cast-iron  body  with  a  renewable  rubber  seat.  Ball 
shall  be  stainless  steel  unless  otherwise  indicated.  All  screws,  nuts,  and  bolts 
shall  be  of  stainless  steel  or  other  corrosion- resistant  materials. 

4.2.  NOT  USED.  VAhWS  Shall  conform  to  •  MS8  SB-yS  ^and  to  th^ 

^jpilo^ihg:  ii 

i^attern-:  -  Regular. 

Plug  Resilient. f no ttig  resistant  to  hydrocarbons,  '  Mycnr  or 

Buna  If 

Operator  -  lever  with  position  Indicatoi 

Exposed  Bolts  and  Ruts  -  Einc  plated  or  stainless  steel 

4.3.  PIPE." 

4.3.1.  NOT  USED.  .t^.x-rSuetlle  Iron.  MSI  A2tl,5l»  thickness  class  5B 
with  ANSI  B16 , 1  class  125  fian^ie&ssi::; 

4.3.2.  Steel  Pipe.  ASTMA120,  standard  weight.  Steel  pipe  shall 
not  be  installed  in  contact  with  earth. 

4.3.3.  Plastic  Pipe.  Plastic  pipe  shall  not  be  ins  tailed  within 
the  pump  chamber  or  the  valve  chamber.  iijPlastic  pipe  installed  outside 

the  pump  chamber  and  valve  dhantber  shall  conform  to  specification  SECTION:  FORCE 
MAINS';  SEWER. 

474.  '  JOINTS. 

4.4.1,  NQTUSgD^Ductile  Iron,  Joints  and  fittings  shall  conform 
to  ANSI  BlS.lj  class  125 1 

4.4.2,  Steel.  Flanges  shall  conform  to  AWWA  C207,  Class  D. 

5.  ELECTRICAL  WORK.  Motors,  manual  or  automatic  motor  control  equipment  and 

protective  or  signal  devices  required  for  operation  specified  herein  and  any 
wiring  required  therefor,  but  not  shown  on  the  electrical  plans,  shall  be 
provided  under  this  section  in  accordance  with  SECTION:  ELECTRICAL  WORK, 

lili^iR.  All  wiring  and  disconnect  switches  installed  within  the  pump  basin 
shaii  be  suitable  for  class  I,  division  I  locations. 

6.  iH®  SUMP  PUMP. 

■I'.'i". .  GENERAL. 

6.1.1.  Guide-Hoisted  Submersible  Sump  Pumps.  The  p\imps  shall  be 
of  the  nonclogging  centrifugal  typesf*  designed  to  pvasp  sewage.  Each  pump,  when 
operating  under  conditions  of  the  specified  capacities  and  heads,  shall  be  as 
near  the  peak  efficiency  as  practicable. 

6.1.2.  NOT  USED.  Guide  -Mounted  Submersible  Grinder  Pumps .  Pumps 
shall  be  of  the  centrifugal  type  with  an  integrally  built-in  grinder  unl't  and 
submersible  motor.  Each  pump,  when  .operating  under  conditions  of  the  specified 
capacities  and  head,  shall  be  as  near  the  peak  efficiency  as  practicable, 

iwi 

6.2.  PUMP  CHARACTERISTICS.  Pump  nnmberjsl _  [located  in _ ]  shall 

have  the  following  operating  characteristics : 

6.2.1.  Pump  Service .  Contaminated  groundwater . 

6.2.2.  Design  Operating  Point.  48  to  58  feet  head,  ^  gpm 

flow';  _ _  percent  eff ic  iency . 
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6.2.3. 

Maximum  Operating  Point. 

to 

M 

feet  head,  _24_  gpm 

flow. 

6.2.4. 

Minimum  Operating  Point. 

48 

to 

58 

feet  head,  19  gpm 

flow. 

6.2.5. 

Impeller  Type.  Gray  Iron 

No. 

30. 

Cast 

Iron,  or  Bronze. 

-inchp 

6.2.6. 

diameter , 

Maximum  Sphere  Size. 

'2;-i 

p-iticbj  [4-ip.-oh] 

6.2.7. 

Ooeratine  Speed.  3450  or 

3600 

rpm. 

6.2.8. 

Motor  Type.  speed:  3450 

or 

3600  mm:  Electrical 

Characteristics:  208  V  a.c.,  1  phase,  |60i 

iiii 

liji 

Hz. 

6.3.  CONTROLS . 

6.3.1.  Controller.  The  pump  controller  shall  be  mounted  in  a  |i 

_ ]  -[general- purpose  sheet.-metial  enclojsures]  [watertight  cast-metal  enclosure 

[e55piosiott-prbo£  enelosxitres  for  class  I,  division  ]  at  the  location  indicated 
on  the  drawings  1 .  [The  controls  shall  automatically  altemata  the  pumps  in 

:|The  controls  shall  be  suitable  for  the  sequence  of  pump  operations , 
which  can  be  alternated  by  manual  setting,  as  follows:;|: 

6.3.2.  Floats.  Sealed  float- type  mercury  switches  shall  be 
provided  to  control  sump  levels  and  provide  an  alarm  signal.  Mercury  switches 
shall  be  sealed  in  an  inert  synthetic  casing  suspended  in  the  sump 

place  a$  detailed  on  the  drawings].  |Float  shall  be  weighted  to  hold  it  in 
place. iliree  Two  floats  shall  be  provided  for  level  control  and  one  for  alarm 
control.  The  float  switches  shall  be  part  of  an  intrinsically  safe  system 
(circuit),  listed  for  use  in  a  Class  I,  Division  I,  Group  D  location. 

6.3.3.  Alarm.  An  alarm  light  and  audible  alarm  in  a  weatherproof 
enclosure  shall  be  provided  at  the  control  box  actuated  by  a  high  liquid  level 
in  the  pump  chamber.  The  audible  alarm  shall  be  equipped  with  a  silencing  switch 
with  automatic  reset.  ||rhe  alarm  light  provided  shall  also  be  actuated  by  the 
moisture  probe  in  the  pump  seal  chamber. |i 

6.3.4.  Operation.  On  a  rising  liquid  level,  the  lead  pump  shall 
be  started  when  the  liquid  level  reaches  float  number  2.  ^fhen  the  liquid  level 
reaches  float  number  the  lag  puisp  shall  start  and  operate  in  ccnj  unction  with 

BcithThe  pump  shall  operate  until  the  liquid  level  falls  to  float 
niomber  1  (lowest).  When  the  liquid  level  reaches  float  number  3,  the  alarm  light 
and  bell  shall  be  actuated,  indicating  a  high  liquid  level.  Float  switch  number 
1  shall  stop  pump  operation.  A  mechanical  or  electrical  automatic  alternator 
shall  be  provided  to  transpose  the  starting,  sequence*  of  the  lead  pump., 

I  ^  >  3  <  5  V  Start  lug  De  lay .  When  a  a  t andby  e  Icc  tr  i c  gene  rater .  i  a 
provided,  a  time  delay  shall  be  provided  in  the  pump  controller  to  allow  a 
30- second  delay  between  successive  pump  starts.] 

6.3.6.  NOT  USED .  Elaos&d  Time  Meter.  An  elapsed  time  meter  shall 
be  used  for  each  pump.  .  This  meter  shall  measure  hours  In  1/10's  of  hours.  • 


7.  PUMP  CONSTRUCTION. 

7.1.  PUMP  CASING. 

7.1.1,  Pump  casing  shall  be  constructed  of  :|icast  iron)  [semxsteel] 
®  igrav-ironiL  The  casing  shall  be  of  uniform  quality  and  free  from  blow  holes, 
porosity,  hard  spots,  shrinkage  cracks,  and  other  injurious  defects.  The  casing 
shall  be  capable  of  withstanding  operating  pressures  50  percent  greater  than  the 
maximum  operating  pressures.  The  volute  shall  have  smooth  passages  which  provide 
unobstructed  flow  through  the  pump. 
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7.1.2.  Exterior  surfaces  of  the  casing  in  contact  with  water 
shall  be  protected  by  a  ^Hj^corrosion- resistant  coating.  All  exposed  nuts  and 
bolts  shall  be  stainless  steel. 

7.2.  IMPELLER.  The  impeller  shall  be  of  least,  gray  or  ductile  iron|^, 
|or  bronze|,  f"'  "1  and  shall  be  of  the  ^single]  [dcn^jla]  tshroudedj  oge^ 

or  semi -open  non-ciogging  design  to  minimize  clogging  of  solids.'.,  ffbrpu^ 
materials,  heavy  sludge,  or  -other  materials  found  in  sewage.  The  impeller  shall 
be  statically,  dynamically,  and  hydraulically  balanced.  The  impeller  shall  be 
securely  keyed  to  the  shaft  with  a  locking  arrangement  whereby  the  impeller 
cannot  be  loosened  by  torque  from  either  forward  or  reverse  direction. 
ring  will  b©  installed  at  the  pttmp  inlet  to  protect  against  impellex  wear.  Wear 

Icings  shall  be  constructed  of  _  and  be  designed  for  ease  of 

maintenance I . 

"7.3."’  PUMP  SHAFT.  The  pvunp  shaft  shall  be  of  fhigh' 

|stainless  steel|  .f  '  1  and  shall  be  of  adequate  size  and  strength  to  transmit 

"the  full  driver  horsepower  with  a  liberal  safety  factor. 


SEALS.  A  tandem  mechanical  shaft  seal  system  running  in  an  oil  bath 
shall  be  provided.  Seals  shall  be  of  carbon,  tungsten  carbide,  or  ceramic, 
f  "  '■  with  each  interface  held  in  contact  by  its  own  spring  system. 
Conventional  mechanical  seals  which  require  a  constant  pressure  differential  to 
effect  sealing  will  not  be  allowed. 


BEARINGS.  Pump  bearings  shall  be  ball  or  roller  type  designed  .to 
handle  all  thrust  loads  in  either  direction.  Pumps  depending  only  on  hydraulic 
balance  end  thrust  will  not  be  acceptable.  iB.6a.rlngs  sha.ll  have-.an  AFBMA  L-10 
life  of  hours  minimum,  as  specified  in  AFBMA  STD  9  or  STD  11. 

7.6.  MOTOR.  The  pump  motor  shall  have  Class  F  insulation,  NEMA  B  design, 
in  accordance  with  NEMA  MG-1,  and  shall  be  watertight.  The  motor  shall  be  oil 
filled  or  shall  be  air  filled  with  a  water  jacket  which  encircles  the  stator 
housing.  A  moisture  probe  capable  of  detecting  water  that  intrudes  beyond  the 
lower  mechanical  seal  of  the  seal  chamber  shall  be  provided.  If  moisture  enters 
the  seal  chamber,  the  probe  shall  activate  the  alarm  light  in  the  control  panel. 

7.7.  POWER  CABLE. 

7.7.1.  The  power  cable  shall  comply  with  NFPA  No.  70,  Type  SO,  and 
shall  be  of  standard  construction  for  submersible  pump  applications. 

7.7.2.  The  power  cable  shall  enter  the  pump  through  a  heavy-duty 
entry  assembly  provided  with  an  internal  grommet  assembly  to  prevent  leakage. 
The  cable  entry  junction  chamber  and  motor  shall  be  separated  by  a  stator  lead 
sealing  gland  or  terminal  board  which  shall  isolate  the  motor  interior  from 
foreign  material  gaining  access  through  the  pump  top.  j|Epoxies,  silicones,  or 
other  secondary  sealing  systems  are  not  acceptable 

7.8.  NOT  USED .  SEALING  FLANGE,  Each  ptimp  shall'  b©  equlppe'd  with  a 
sliding  guide  bracket  which  will  mate  to  the  pump  discharge,  elbow  when  the  pump 
is  lowered  into  position,  Gonneetion:  shall  be  made  in  such  a  manner  to  provide 
a' leakless  seal  without  the  tise  of  bolts  and  nuts  and  without  personnel  entering 

7.9'!'  NOT  USED .  GRISDER  ASSEMBLY.  The  grinder  assembly  shall  consist  o’f 
a. hardened  stainless  steel  renewable  cutter  ring  and  cutter  impeller.  The 
assembly,  shall  be  designed  to  shear  and  reduce  all  materials  normally  .found  in 
domestic'  sewage  such  as  wood,  plas'tie,  and  rags  into  a  fihe  slurry,  The  slurry 
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sbaiL..b!e.v.«apsMe.v..o£^^^^^  thromgb  -Ineb  diaaiater  piping  g^sP^  in.-c.ludipg 

pbaalc  and  [pl,«gj  miv0a. 

8 .  MISCELLANEOUS . 

8.1.  NOT  USED. 

8.1.1.  NOT  USED .  Rail  Sjfgtem  ’£or’  Noti^Ciog  Sewage 

Eall-ittOiinted  ipatallaPlon  aysteats  aball  consigt  .,pf  galvanized  gntda  pallfi,  a 
gliding  bxacbetj  and  a  d,lgctiarg.e  connection  elbow.  €aide  rails  shall  be  of  tbe 
$lae  and  tjpa  spaodapd  with  the  Btanufacturar  and  s%&ll  not  anpport  any  'portion 
of  the  weight  of  the  p«»p,  Gnide  rails  shall  be  anchored  at  the  top  and  'bottom 
of  the  basin  with  Internft&dlate  supports  provided  if  wet  well;  depth  ejcoeada  12 
feet-.  The  sliding  guide  bracket  shall  be  an  integral  part-  of  tbe  pisop  unit, 
The  discharge  connection  elbow  shall  be  perjaanently  installed  In  the  wot  well 
along  with  the  discharge  piping.  The  pump  shall  -be  automatically  connected  to 
the  discharge  connection  ethow  when  lowered'  Into  place  and  shall  be  easily 
removed  for  inspection  and  service  without  entering  the  pmp  chamber, 

8.1.2.  NOT_^^^^__Eail  Mounted  System  for  iJrinder  liaaps,  hail 
mounted  installation  systems  sliall  consist  of  galvaniaod  guide  rails,  a  sliding 
bracket  and  a  sealing  flange.,  Guide  rails  shall  be  of  the  sire  and  type  standard 
with  the  manufacturer  aod  s3iall  not  support  any  portion  of  the  weight  of  the 
ptmjp.  Guide  rails  shall  he  .  anchored  at  the  top  and  bottom  of  the  basin  with 
intermediate  supports  provided  if  wet  well  depth  exceeds- 12  feet,  The  sliding 
guide  bracket  shall  be  an  integral  part  of  the  pump  unit,  The  sealing  flange 
shall  be  permanently  installed  in  the  wet  well  .along  with  the  discharge  piping. 
The  check  valwa  shall  be  located  between  the  pump  disc|iarge  and  the  sealing 
flange  such  that  the  check  valve  is  removed  with  the  grinder  pump  as  an  assembly. 
The  pump  shall  be  automaticaLly. connected  to  the  scaling  flange  -siien  l-owered  into 
place  and  shall  be  easily  removed  for  inspection  and  service  without  entering 
ithesipumpsischs^kew#^^^^^ 

8.2.  Lifting  Chain.  Lifting  chain  to  raise  and  lower  the  pump  through 
the  limits  Indicated  shall  be  provided.  The  chain  shall  be  galvanized  and  shall 
be  capable  of  supporting  the  pump. 

8.3.  PUMP  ANb  VALVE  CHAMBERf. 

8.3.1.  Polyethylene .  P^^^c^^^er_shal^_be_^^^tructe^^o^^6jnch 
I^j^^__corrugated_£olye^^glene_^^ipe^_Jhe_p^e_shal^^e_of_^heJeng^^_£go[yire^_to 
meet  the  required  chamber  depth  indicated  on  the  drawings.  The  pine  and  fittings 
M§g4_^g_£gnii£Ug£^^bi_£y^_gha^^£_^bdlLil_^ade_of^olyg^2le2e_co^oundg_^hich 

meet  or  exceed  the  requirements  of  Type  III.  Category  4  or  5 .  Grade  P33  or  P34. 
Class_£_^er_^STO_D^^248_wit^_the_ag£iic^le_£ggui£^ents_definedjn_ASTM_^^ 
1248,  Joints  shall  be  made  with  split  couplings,  corrugated  to  matah  jdi^jTvpe 
corrugations,  and  shall  engage  a  minimum  of  4  corrugations  with  Tiftoprfine 
to  provide  a  soil  tight  joint.  The  pipe  shall  be  provided  with  a  6 -inch  fitting 
for  connection  to  the  6 -inch  collection  drain  at  the  location  which  will  meet 
the_co^^gctioa_d£ain_i^ertj2dicate^_o^^he_d£^ingSj__^e_^ottom^^f_^he_g^g 
chamber  shall  be  water  tight  and  shall  consist  of  a  36-i'noh  diame.tp.r  pipe  oap 
welde^^^_the_£i£e^__The_^op_^f_^e_^^p_^^^er_^bsll_consist_^f_aJo^^^ 
cover  which  can  be  removed  for  maintenance  purposes . 

£i^i2^i_j_Jnstallat^on^5__The_p^g_cha^er_an^_co21ec£^on_pipigg_gbs^ 
bg_^stalle^^s_one_^it^_^li_£j^ing_^£mectiong_shal^^ejade_^^ove_gro^d 
including  the  connection  to  the  pumn  chamber.  The  pTjTrnp^_gTTdjviTiiij^^ 
be  lowered  as  one  unit  into  the  collection  trench,  through  a  bio-slurrv.  This 
operation  may  require  a  crane  to  guide  the  pump  chamber  into  proper  position. 
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'Concret®,  P^irat}?  cfeaiitWr  shall  he  const3niete4  o£  |jre-cas£  mahhole 
$e<it.iOTis  to  ASM  478,  ohsBtbeEs'Bt^  ho  of  |>raeast  CGOoroto 

jaaniiolo  sections'  oonfomiiag  to  ASIM  G  47&,  precast  concrete  fleeipieh  in 
aceor^ce  with  ASTil  G  S90,  or  ponrol-ia'plooo  concrete  as  detailed  on  the 
drawings  with  IjOOO  pel  concrete*  The  top  and  hottoat  slabs  shall  he  constructed 
detailed  on  thh  drawings* :.  ''Gopferete  shall- '.confoa^  to-  the'^SEGTlGli;  •  'e.G.^GSE,':^*. 

■  8,3.3.  NOT  USED.  'Fiberglass.  The  IgrlnderJ  ptaape  shall  he 

•Installed  In  a _ -Inch  diaaeter  fiberglass  reinforced  polyester  resin  tank 

with  a  depth  below  the  inlet  invert  of  ,  inches*  The  punp  chambers  shall 

:^ava  a  mlnimaa  nominal  wall  thickness  of  3/16  Inch  and  a  minimum  -operating 
capacity  of  ,  ,  ,  gallons^  |An|  [A  cast-ironj  inlet  hub  comparable  with  the 
connecting  gravity  se-wer  dlaw-cter  and  -material  shall  he  -furnished  and.  Installed 
where  previously  indicated  herein*  The  inlet  huh  shall  be  securely  fastened  to 
the  tatdc-wlt'h  stainless  stesl  holts  and  nuts.  The  inlet  connection  shall  he  leak 
tight.  [The  basin  covers  shall  be  constructed  of  fiberglass  reinforced  polyester 
stiffened  with  steel  angle  sections  molded  Integrally  in  the  covers  to  resist 
deflection.]  fHie  basin  shall  he  provided  with  1/4 -inch- thick  steel  covers 
factory  coated  with  epoxy  paint  and  a  field  applied  hituminons  coating*]  The 
cover:, shall  he  rated  to  withstand  a  150  pounds  per  square  foot  live  load*  The 
fiberglass  pump  chamber  shall  be  placed  on  a  concrete  hold  down  pad  large  enough 
to  resist  buoyant  forces  [commoniy  encountered  in  the  area]  [in  accor^nce  with 
the  borings  located  on  the  drawings]  *  .  . 

8.4,  gOLUgEDj_&GCESS  FRAhlS  AND  DOGiRS.  Access  doors  and  curb  frames 
shall  be  provided  complete  with  Interior  snap  lock,  removable  key  wrench,  east 
steel  hinges,  and  locking  bar*  Doors  shall  lock  in  the  open  90  Degrees  position, 
ijoors  shall  be  6f  aluminum  plate  construction  with  ronslip  diamond  pattern  rated 
for  a  live  load  of  150  pounds  per  square  foot.  Bituminous  coating  shall  he 
applied  to  the  exterior  of  the  frame, 

8.5.  LABELS.  All  switches ,  lights,  horns,  controls,  etc.,  shall  be 
clearly  identified  with  permanent  labels  or  tags.  The  labels  shall  be  plastic 
or  metal  and  shall  be  permanently  attached. 

9.  MISCELLANEOUS  METAL.  Bolts,  nuts,  anchors,  washers,  and  all  other  types 
of  supports  necessary  for  the  installation  of  the  equipment  shall  be  furnished 
and  shall  be  of  steel  galvanized  according  to  ASTM  A  153. 

10.  SPECIAL  TOOLS  necessary  for  the  proper  operation  and  maintenance  of  the 
equipment.  Including  one  pressure  gun  for  each  type  of  grease  required,  shall 
be  furnished  in  a  hardwood  or  metal  container. 

11.  ACCEPTANCE  TESTS.  The  Contractor  shall  furnish  the  manufacturer's  report 
of  pump  capacity  determined  by  shop  tests  and  make  such  tests  as  may  be  necessary 
to  verify  the  pump  capacity.  Tests  shall  assure  that  all  equipment,  including 
the  pump,  have  been  installed  in  accordance  with  the  specifications. 

12.  PUMP  CHARACTERISTIC  CURVES,  properly  identified  and  prepared  by  the  pump 
manufacturer  showing  capacities,  heads,  efficiencies,  and  brake  horsepower 
throughout  the  entire  range  of  the  pump,  shall  be  furnished. 

13.  OPERATING  AND  MAINTENANCE  INSTRUCTIONS  AND  SPARE-PARTS  DATA. 

13.1.  SPARE- PARTS  DATA.  The  Contractor  shall  furnish  spare-parts  data  for 
each  different  item  of  materials  and  equipment  specified.  The  data  shall  include 
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a  complete  list  of  parts  and  supplies,  with  current  unit  prices  and  source  of 
supply . 

13.2.  OPERATING  AND  MAINTENANCE  INSTRUCTIONS . 

13.2.1.  Operating  instructions  outlining  the  step-by-step  proce¬ 
dures  required  for  system  start-up  and  operation  shall  be  furnished.  The 
instructions  shall  include  the  manufacturer's  name,  model  number,  service  manual, 
parts  list,  and  brief  description  of  all  equipment  and  their  basic  operating 
features . 

13.2.2.  Maintenance  instructions  listing  routine  maintenance 
procedures  and  possible  breakdowns  and  repairs  shall  be  furnished.  The 
instructions  shall  include  simplified  diagrams  for  the  system  as  installed. 

13.2.3.  Contractor  shall  conduct  a  training  course  for  operating 
staff  as  designated  by  the  Contracting  Officer.  The  training  period,  for  a  total 
of  4  hours  of  normal  working  time,  shall  start  after  the  system  is  func¬ 
tionally  completed  but  prior  to  final  acceptance  tests.  The  field  instructions 
shall  cover  all  of  the  items  contained  in  the  Operating  and  Maintenance 
Instructions. 

13.2.4.  Framed  instructions,  under  glass  or  in  laminated  plastic, 
including  wiring  and  control  diagrams  showing  the  complete  layout  of  the  entire 
system,  shall  be  posted  where  directed.  Condensed  operating  instructions 
explaining  preventive  maintenance  procedures,  methods  of  checking  the  system  for 
normal  safe  operation,  and  procedures  for  safely  starting  and  stopping  the  system 
shall  be  prepared  in  typed  form,  framed  as  specified  above  for  the  wiring  and 
control  diagrams,  and  posted  beside  the  diagrams.  Proposed  diagrams,  instruc¬ 
tions,  and  other  sheets  shall  be  submitted  prior  to  posting.  The  framed  instruc¬ 
tions  shall  be  posted  before  acceptance  testing  of  the  systems . 
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SECTION  16401 

ELECTRICAL  DISTRIBUTION  SYSTEM,  AERIAL 
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PART  1  -  GENERAL 


i(6;30)i 

1.  APPLICABLE  PUBLICATIONS.  The  publications  listed  below  form  a  part  of  this 
specification  to  the  extent  referenced.  The  publications  are  referred  to  in  the 
text  by  the  basic  designation  only. 

1.1.  FEDERAL  SPECIFICATIONS  (Fed.  Spec.). 

L-C-530C  Coating,  Pipe,  Thermoplastic  Resin 

L-P-1035A  Plastic  Molding  Material,  Vinyl  Chloride 

Polymer  and  Vinyl  Chloride -Vinyl  Acetate 
Copol3niier,  Rigid 

L-T-1512A  Tape,  Pressure  Sensitive  Adhesive,  Pipe 


Wrapping 

FF-F-IOIF  Padlocks 

1.2.  U .  S  .  DEPARTMENT  OF  AGRICULTURE ,  RURAL  ELECTRIFICATION  ADMINISTRATION 
(REA)  SPECIFICATION. 

Spec.  No.  DT-5B:  Wood  Crossarms,  (Solid  and  Laminated), 

PE-16  (1972)  Transmission  Timbers,  and  Pole  Keys 

(Reissued  Dec  1975) 

1.3.  AMERICAN  NATIONAL  STANDARDS  INSTITUTE,  INC.  (ANSI)  STANDARDS. 

C2-1990ii  National  Electrical  Safety  Code 


(NESC) 

C8. 35-1975 

C29. 1-1982 
C29. 2-1983 

C29. 3-1980 


Weather -Resistant  Polyolefin- Covered 
Wire  and  Cable 
Electrical  Power  Insulators 
Insulators  --  Wet-Process  Porcelain  and 
Toughened  Glass  --  Suspension  Type 
Wet-Process  Porcelain  Insulators 
(Spool  Type) 
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C29.4-1984  Wet-Process  Porcelain  Insulators  (Strain  Type) 

C29.5-1984  Wet-Process  Porcelain  Insulators 

(Low-  and  Medium-Voltage  Pin  Types) 

C29. 6-1984  Wet-Process  Porcelain  Insulators  -- 

(High-Voltage  Pin  Type) 

C29. 7-1983  Wet-Process  Porcelain  Insulators- 

High-Voltage  Line-Post  Type 

C57. 12. 20-1981  Requirements  for  Overhead -Type  Distribution 

Transformers,  500  kVA  and  Smaller: 
High-Voltage  67,000  Volts  and  Below; 

Low- Voltage,  15,000  Volts  and  Below 
C62. 1-1981  Surge  Arresters  for  AC  Power  Circuits 

C62. 2-1981  Guide  for  Application  of  Valve-Type  Surge 

Arresters  for  Alternating -Cur rent  Systems 
€7S .  3 x-xMetkod.:-: of  Hi gh 

Int&rLSity  M^schargfe 

C80. 1-1983  Rigid  Steel  Conduit  --  Zinc  Coated 

C80. 4-1963  Fittings  for  Rigid  Metal  Conduit  and 

Electrical  Metallic  Tubing 

<182,4-1985  Ballasts  for  Hi^-r Intensity  Discharge  and 

Low-Pressure  SodiuiR  Lamps  (Multiple-Supply 

C135. 1-1979  Galvanized  Steel  Bolts  and  Nuts  for 

Overhead  Line  Construction 

C135. 2-1979  Threaded  Galvanized  Ferrous  Strand-Eye 

Anchor  Rods  and  Nuts  for  Overhead  Line 
Construction 

C135.4-1979  Galvanized  Ferrous  Eyebolts  and  Nuts  for 

Overhead  Line  Construction 

C135. 14-1979  Staples  with  Rolled  or  Slash  Points 

for  Overhead  Line  Construction 
C135. 17-1979  Galvanized  Ferrous  Bolt-Type  Insulator 

Pins  with  Lead  Threads  for  Overhead 
Line  Construction 

C135. 22-1979  Galvanized  Ferrous  Pole-Top  Insulator 

Pins  with  Lead  Threads  for  Overhead 
Line  Construction 

C135. 30-1979  Galvanized  Ferrous  Ground  Rods  for  Overhead 

or  Underground  Line  Construction 

C135. 33-1980  Galvanized  Ferrous  Crossarm  Gain  for  Overhead 

Line  Construction 

C136.2-1985  Roadway  Lighting  -  Luminaires  -  Voltage 

iiisCiasigMiuat-ion 

0136,2-1984  Luminaire  Attachments 

€136.6-1984  For  Roadway  Lighting  Equipment -Meta I  Heads 

and  Reflector  Assemblies,  Mechanical  and 
•Optical  Interchangeability 

G136,*5-1984  For  Roadway  lighting  Equipment- Socket 

Supports  for  Use  in  Metal  Heads  ^  Mechanical 
Inte  rchange  ab  i  1  i  ty 

C136. 10-1979  Physical  and  Electrical  Interchangeability 

of  Photocontrol  Devices^  Plugs,  and  Mating 
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'  Receptacles  Used  m  Reatiway  Mgtiting  Eqaipmetit 
C136.ll'- 1979  Multiple  Sockets  tr$ed  in  Rcadw^y  U^ting 

i:liCi«lpa,est 

C136,13-1979  Metal  Brackets  far  ^nod  Roles  Qsed  in  RoacEway 

C136 . 1'4- 1980  Shclosed.  S  ide  -Moutited  Liintinitres  lot  HdriaUhtal- 

Buming  High- Intensity  hischaxge  lamps  Used  in 
.Roadway  Lighting  E^nipatetit 

0136,15-1980  Field  Identification  of  High-Intensity- 

Discharge  and  Low-Rresaure  Sodium  Lamps 
in  Ltmiittaires  Used  in  Roadway  Lighting 
ssR^iisfpment 

05.1-1979  Specifications  and  Dimensions  for  Wood 

Poles 

1.4.  AMERICAN  SOCIETY  FOR  TESTING  AND  MATERIALS  (ASTM)  PUBLICATIONS. 

A  123-84  Zinc  (Hot-Dip  Galvanized)  Coatings  on  Iron 

and  Steel  Products 

A  153-82  Zinc  Coating  (Hot-Dip)  on  Iron  and  Steel 

(R  1987)  Hardware 

A  475-78  Zinc-Coated  Steel  Wire  Strand 

(R  1984) 

A  575-86a  Steel  Bars,  Carbon,  Merchant  Quality,  M-Grades 

A  576-87a  Steel  Bars,  Carbon,  Hot-Wrought,  Special 

Quality 

B  1-85  Hard- Drawn  Copper  Wire 

B  8-81  Concentric-Lay-Stranded  Copper  Conductors, 

Hard,  Medi\im-Hard,  or  Soft 
B  117-85  Salt  Spray  (Fog)  Testing 

B  228-88  Concentric-Lay -Stranded  Copper-Clad 

Steel  Conductors 

B  231-85  Concentric -Lay -Stranded  Aluminum  1350 

Conductors 

B  232-81  Concentric-Lay-Stranded  Aluminum  Conductors, 

Coated- Steel  Reinforced  (ACSR) 

B  399-81  Concentric-Lay-Stranded  Alxominum- Alloy 

6201-T81  Conductors 

B  416-88  Concentric-Lay-Stranded  Aluminum-Clad 

Steel  Conductors 

D  923-86  Sampling  Electrical  Insulating  Liquids 

D  3304-77  Analysis  of  Environmental  Materials 

(R  1983)  for  Polychlorinated  Biphenyls 

1.5.  AMERICAN  WATER  WORKS  ASSOCIATION  (AWWA)  STANDARD. 

C  203-78  Coal-Tar  Protective  Coatings  and 

Linings  for  Steel  Water  Pipelines - 
Enamel  and  Tape-Hot  Applied 

1.6.  AMERICAN  WOOD - PRES ERVERS '  ASSOCIATION  (AWPA)  STANDARDS. 

C4-87  Poles- -Preservative  Treatment  by 

Pressure  Processes 

C25-85  Sawn  Crossarms- -Preservative 

Treatment  by  Pressure  Processes 
Pl-78  Standard  for  Coal  Tar  Creosote  for 

(Revised)  Land  and  Fresh  Water  Use 
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P8-87 

P9-87 


Oil-Bome  Preservatives 

Standard  for  Solvents  for  Organic  Preservative 
Systems 

1.7.  NOT  USED.  SOCIETY  (lES)  tECOMMEMBES 

PEAmOE'’ 

|iP-8-198S  Roa4w$.j 

1.8.  INSTITUTE  OF  ELECTRICAL  AND  ELECTRONICS  ENGINEERS  (IEEE)  STANDARDS. 

SJo..  18-1980  Shtint  P-o-wer  Uapkcltors 

No.  24-1984  Characteristics  and  Dimensions  for  Outdoor 

Apparatus  Bushings 

No.  142-1982  Recommended  Practice  for  Grounding  of 

Industrial  and  Commercial  Power  Systems 

No.  404-1977  Power  Cable  Joints 

1.9.  NATIONAL  ELECTRICAL  MANUFACTURERS  ASSOCIATION  (NEMA)  PUBLICATIONS. 

CC  3-1973  Connectors  for  Use  Between  Aluminum  or 

(R  1978,  Aluminum- Copper  Overhead  Conductors 

R  1983) 

FA- 1-1973'  Outdoor ■■’Flbo41'ijptt'injg  EijulpJttent 

.<R  1979) 

FB  1-1983  Fittings,  Cast  Metal  Boxes,  and  Conduit 

Bodies  for  Conduit  and  Cable  Assemblies 
HV  1-1978  High-Voltage  Insulators 

Incl.  Rev.  1 
thru  3 

LA  1-1976  Surge  Arresters 

(R  1980) 

PH  1-1960  Spool  T^e  .  Secondary  Racks 

(R  1972,  1977) 

PH  10-1977  Galvanized  Ferrous  Washers 

PH  11-1979  Galvanized  Ferrous  Guy  Attachments,  Wrap 

and  Formed  Guy  Hooks ,  Guy  Strain  Plates 
and  Pole  Eye  Plates 

PH  20-1979  Galvanized  Ferrous  Insulator  Clevises 

PH  31-1977  Galvanized  Ferrous  Single  and  Double 

Upset  Spool  Insulator  Bolts 

PH  38-1977  Galvanized  Ferrous  Washerhead  Bolts  and 

Washer  Nuts 

RN  1-1980  Pol3rvinyl- Chloride  Externally  Coated 

Galvanized  Rigid  Steel  Conduit  and 
Electrical  Metallic  Tubing 
SG  2-1981  High-Voltage  Fuses 

SG  2.1-1979  Distribution  Fuse  Links 

SG  6-1974  Power  Switching  Equipment 

(R  1979) 

Incl.  Rev.  1 

SO  13-1983  Automatic  Circuit  Reclosers,  Automatic 

Line  Sectionali'zers  and  Oil -Filled 
Capacitor  Switches  for  Alcernating- 
sssCuEE'entsiSysteme 

TR  1-1980  Transformers,  Regulators  and  Reactors 

Incl.  Rev.  1 
&  2 
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IT  1*1$'83 


'lapered  Tuliular  Steel  Structxi^es 


WC  5-1973 
(R  1979) 
Incl.  Rev. 
thru  11 
WC  7-1982 
Incl.  Rev. 


Thermoplastic -Insulated  Wire  and  Cable 
for  the  Transmission  and  Distribution 
of  Electrical  Energy 


1.10. 


1.11, 


Cross -Linked-Thermosetting- Polyethylene - 
Insulated  Wire  and  Cable  for  the 
Transmission  and  Distribution  of 
Electrical  Energy 

WC  8-1976  Ethylene-Propylene-Rubber-Insulated  Wire 

Incl.  Rev.  1  and  Cable  for  the  Transmission  and 

thru  9  Distribution  of  Electrical  Energy 

NATIONAL  FIRE  PROTECTION  ASSOCIATION  (NFPA)  PUBLICATION. 

No.  70-1990p|i  National  Electrical  Code  (NEC) 

UNDERWRITERS'  LABORATORIES ,  INC . ,  (UL)  PUBLICATIONS . 
Electrical  Construction  Materials  Directory  (May  1986  with 
Quarterly  Supplements) 


UL  6 


UL  467 


UL  48  6 A 


UL  486B 


UL  514 


UL  1242 


Rigid  Metal  Conduit  (Oct  23,  1981,  9th  Ed.; 

Rev.  thru  Oct  10,  1983;  Errata  Aug  29,  1986) 
Grounding  and  Bonding  Equipment  (Nov  22,  1984, 
6th  Ed. ;  Rev.  thru  Apr  30,  1985) 

Wire  Connectors  and  Soldering  Lugs  for  Use 
with  Copper  Conductors  (Nov  24,  1980,  7th  Ed. ; 
Rev.  thru  Feb  6,  1986) 

Wire  Connectors  for  Use  with  Aluminum 
Conductors  (Apr  13,  1982,  2nd  Ed.;  Rev. 
thru  Feb  18,  1986) 

Electrical  Outlet  Boxes  and  Fittings 
(May  14,  1979,  6th  Ed.,  Rev.  thru 
Jun  1,  1982) 

Intermediate  Metal  Conduit  (Oct  10,  1983, 

1st  Ed.;  Rev.  thru  Apr  10,  1986) 


2.  GENERAL  REQUIREMENTS.  Items  of  the  same  classification  shall  be  identical 
including  equipment,  assemblies,  parts,  and  components. 


2.1.  CODE  COMPLIANCE.  The  installation  shall  comply  with  the  requirements 
and  recommendations  of  NFPA  No.  70  (National  Electrical  Code)  and  ANSI  C2 
(National  Electrical  Safety  Code)  for  IlieavyJ  [raed^]  {light]  loading  districts. 
Grade  B  construction,  and  no  reduction  in  clearance  shall  be  made. 

2.2.  STANDARD  PRODUCT.  Material  and  equipment  shall  be  a  standard  product 
of  a  manufacturer  regularly  engaged  in  the  manufacture  of  the  product  and  shall 
essentially  duplicate  items  that  have  been  in  satisfactory  use  for  at  least  2 
years  prior  to  bid  opening. 

2.3.  NAMEPLATES.  Each  major  component  of  equipment  shall  have  as  a 
minimum  the  manufacturer's  name,  address,  and  catalog  or  style  number  on  a 
nameplate  securely  attached  to  the  item  of  equipment.  Nameplates  for  individual 
items  of  electrical  equipment  shall  be  as  specified  in  referenced  publications 
and  shall  be  provided  on  each  item  of  equipment.  Transformer  nameplates  shall 
be  permanently  marked  with  a  statement  to  the  effect  that  the  transformer 
dielectric  to  be  supplied  is  nonpolychlorinated  biphenyl  classified  with  less 
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than  50  parts  per  million  (ppm)  polychlorinated  biphenyl  (PCS)  content.  If 
transformer  nameplate  is  not  so  marked,  the  Contractor  shall  furnish 
manufacturer's  certification  for  each  transformer  that  the  dielectric  is  non- 
PCB  classified,  with  less  than  50  ppm  PCB  content.  Certifications  shall  be 
related  to  serial  numbers  on  transformer  nameplates.  Transformer  dielectric 
exceeding  the  50  ppm  PCB  content  or  transformers  without  certification  will  be 
considered  as  PCB  insulated  and  will  not  be  acceptable.  In  lieu  of  the 
manufacturer's  certification,  the  Contractor  may  submit  a  test  sample  of  the 
dielectric  in  accordance  with  ASTM  D  923  and  have  tests  performed  per  ASTM  D  3304 
at  an  EPA-approved  testing  facility  to  obtain  this  certification.  Transformers 
with  test  results  indicating  PCB  levels  exceeding  50  ppm  shall  be  replaced  or 
decontaminated  in  accordance  with  approved  EPA  procedures  to  achieve  the 
acceptable  levels ,  and  the  certification  specified  shall  be  submitted  and 
approved  prior  to  acceptance  of  the  transformer  and  approved  dielectric.  It  is 
not  permissible  to  dilute  contaminated  dielectric  in  an  attempt  to  lower  the 
level  of  contamination.  The  PCB  contaminated  dielectric  must  be  marked  as  PCB 
and  transported  to  and  incinerated  by  an  approved  EPA  waste  disposal  facility 
and  the  Contractor  shall  furnish  certification  of  proper  disposal. 

2.4.  PREVENTION  OF  CORROSION. 

2.4.1.  Metallic  Materials  shall  be  protected  against  corrosion  as 
specified.  Aluminum  shall  not  be  used  in  contact  with  earth  or  concrete.  Where 
altraiinum  conductors  are  connected  to  dissimilar  metal,  fittings  conforming  to 


UL  486B  shall  be  used. 

2.4.2.  Ferrous  Metal  Hardware  shall  be  hot-dip  galvanized  in 
accordance  with  ASTM  A  153,  and  A  123. 

2.4.3.  NOT  USED .  luminaires  fabrlcetfed  froia  ferrous  metals  >  unless 
hot- dip  gaivaniaed  or  of  porcelain  enamel  finish,  shall  be  factory  finished  with 
a  weather -resistant  finish  that  will  withstand  200  hours  exposure  to  the  salt 
spray  test  specified  in  ASTM  B  112.  Finish  color  shall  be  the  manufacturer's 
standard,  unless  otherwise  indicated. 

2.4.4.  Steel  Conduit.  Conduits  installed  underground  or  under 
slabs -on- grade  shall  be  field-wrapped  with  0 . 010 -inch -thick  pressure -sensitive 
plastic  tape  applied  with  a  50-percent  overlap,  or  shall  have  a  factory- applied 
plastic  epoxy  resin  or  coal-tar  coating  system.  Zinc  coating  may  be  omitted 
from  steel  conduit  which  has  a  factory- applied  epoxy- res in  coating  system. 


2.5.  UNUSUAL  SERVICE  CONDITIONS.  Items  furnished  under  this  section 
shall  be  specifically  suitable  for  the  following  unusual  service  conditions : 

2.5.1.  NOT  USED .  Fungus  Control;  , 

2.5.2.  Altitude.  5265  feet  above  mean  sea  level. 

2.5.3.  Ambient  Temperature .  mi^s_22_4igtee|J . 


2.5.4.  Others  _ 

2.6.  VERIFICATION  OF  b  The  Contractor  shall  become  familiar 
with  details  of  the  work,  shall  verify  dimensions  in  the  field,  and  shall  advise 
the  Contracting  Officer  of  any  discrepancy  before  performing  any  work. 


#(31)# 

3 .  SUBMITTALS . 

3.1.  SUBMITTAL  PROCEDURES .  Shop  drawings  shall  be  submitted  in  accordance 
with  the  overall  requirements  detailed  in  the  SECTION:  SPECIAL  CLAUSES  and  the 
overall  requirements  of  this  section.  Documents  shall  consist  of  a  complete 
list  of  equipment  and  materials,  manufacturer's  descriptive  and  technical 
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literature,  brochures,  catalog  cuts,  performance  data,  diagrams,  and  other 
material  as  appropriate.  As  a  minimum,  the  following  must  be  submitted: 

3.1.1.  Category  I . 

Drawings  and  data  on  the  following  components: 

Automatic  Girouit  Re-closers 
Pole  Top  Switches  (par  8.4.1) 

Surge  (Lightning)  Arrestors  (par  4.22;  8.2) 
Kopstandard.  lumtuaites'  Including  Counting 
•Provisions  (Fixtures  not  listed Seri-es 
40-M-04>  (par  4,16.1,  4,16.2,  9> 

(Lighting  Controls  and  Accessories  (including 
control  diagrams  as  applicable)  (par  4.16.3, 

Capacitor  Equipment  (par  4.2,  8. 3) 

;:|f)ptional  Pole  Equipment  Mounts  (par  7)i|: 

Sag  and  Tension  Tables  Initial  -  Primary  Line 
(par  6.2,  13.4) 

Protective'  Coordination  Study  (Par  3, 6. ’4) 

Supplementary  Contractor's  Drawings, 
as  applicable  (par  3.7) 

(Operation  and  Maintenance  Instructions  (par  3.4)1 

3.1.2.  Category  II.  (For  Information  Only) 

Drawings  and  data  on  the  following  components : 

Standard  Luminaires  (listed  in  Series  40-06- 


ili  . 

(par  4.16.1,-  4.16.2,  9) 

Down  Guys ,  Anchors ,  and  Related  Hardware 
(par  4.13,  4.14.2,  6.2.6,  7.10,  7.11) 

PCB  Certification  (par  2.3) 

List  of  Equipment  and  Materials  (par  3.3) 

3.2.  PROOF  OF  COMPLIANCE.  Where  materials  or  equipment  are  specified 
to  conform  to  the  standards  or  publications ,  and  requirements  of  Federal 
Specifications,  ANSI,  ASTM,  AWPA,  AWWA,  IEEE,  I^IMnEMA,  NFPA,  REA,  or  UL,  the 
Contractor  shall  submit  proof  that  the  items  furnished  under  this  section  of 
the  specifications  conform  to  such  requirements.  The  label  of,  or  listing  in 
the  Electrical  Construction  Materials  Directory  of  UL  or  the  manufacturer's 
certification  or  published  catalog  specification  data  statement  that  the  items 
comply  with  applicable  specifications,  standards  publications,  and  with  the 
manufacturer's  standards  will  be  acceptable  evidence  of  such  compliance. 

3.3.  LIST  OF  EQUIPMENT  AND  MATERIALS.  A  complete  itemized  listing  of 
equipment  and  materials  proposed  for  incorporation  into  the  work  shall  be 
submitted.  Each  such  itemization  shall  include  an  item  number,  the  quantity 
of  items  proposed,  and  the  name  of  the  manufacturer  of  each  such  item. 

3.4.  NOT  USED .  INSTRUGTION  MANUALS,  Instruction  manuals  shall  be 
fuxnisixed  following  the  completion  of  factory  tests  and  shall  include  assembly, 
instal-  lati-on.  operation  and  maintenance  instructions ,  spare  parts  data  which 
provides  supplier  name,  current  cost,  catalog  order  number,  and  a  recommended 
list-  of  spare-parts  to  be  stocked  and  all  docrtments  previously  .submitted  and 
Approved.  •  Manuals  shall  also  include  data  outlining  step-by-step  procedures  for 
system-  start-tip  and  operation,  'and  a  troubleshooting  guide  which-  lists  possible 
cperationai  problems  and  corrective,  action  to  be  taken.  A  brief  description  of 
all'  equipment  and  their  basic  operating  features  shall  also  be  Included, 
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jjoctKBents  shall  he  hotmd  in  a  suitable  bintJer  adequately  marbed  ox  identified 
on  spltife  and  front  cever^  A  table  of  contents  |>a$e  shall  be  included  and 
aiarked  with  pertinent  contract  information  and  contents  of  the  manual.  Tabs 
shall  be  provided  to  separate  different  types  of  doeaj^epts,  such  as  catalog 
ordering  inf ormation ,  drawings ^  instructions,  and  spare  parts  data.  Index  sheets 
shall  be  provided  for  eaoh.  section  of  the  tJanual  when  warranted  by  the  ijuantity 
of  doctHitents  included  under  separate  tabs  or  dividers, 

3.' 5'!  MANUFACTURER'S  CERTIFICATIONS. 

3.5.1.  Certificates  of  Compliance.  Certificates  shall  be  prepared 
by  the  manufacturer  when  the  manufacturer's  published  data  or  drawings  do  not 
indicate  conformance  with  other  requirements  of  these  specifications. 

3.5.2.  Certified  Factory  Test  Reports.  Certified  factory  test 
reports  shall  be  submitted  when  manufacturer  performs  routine  tests  normally 
performed  by  the  manufacturer,  including  tests  required  by  standards  listed  in 
paragraph:  APPLICABLE  PUBLICATIONS.  Additional  certification  is  required  to 
verify  each  transformer  has  passed  a  production  line  impulse  test  consisting  of 
one  reduced-wave  and  one  full-wave  lightning  impulse  test  on  each  fully- 
insulated  high-voltage  terminal. 

3.6.  CONTRACTOR'S  DATA.  The  Contractor  shall  submit  the  following  types 
of  data  to  supplement  the  Contractor's  drawings. 

3.6.1.  Certifications.  Certifications  shall  be  submitted  when 
specified  or  required,  including  Certification  of  the  Qualifications  of  Medium- 
Voltage  Cable  Installers,  Certified  Factory  and  Field  Test  Reports,  and 
Certificates  of  Compliance  submitted  in  lieu  of  other  proofs  of  compliance  with 
these  contract  provisions. 

3.6.2.  Certified  Field  Test  Reports.  Field  test  reports  shall 
be  written  and  certified  by  the  Contractor  to  the  Contracting  Officer.  Field 
tests  shall  include  cable,  operational,  and  resistance- to-ground  tests. 

3.6.3.  NOTJggD^^Certificatiou  of  the  Qualifications  of  Medixstm- 
Voltage  Cable  Installers,  The  Contractor  shall  submit  a  certification,  to  and 
for  the  approval  of  the  Contracting  Officer,  that  contains  the  names  and 
qualifications  .of  .persons  recommended  to  perform  the  splloing  and  termination 
of  medium-voltage  cables  approved  for  installation  under  this  contract.  The 
certification  shall  indicate  that  persons  recommended  to  perform  actual  splicing 
and  terminations  have’ been  adequately  trained  in.  the  proper  techniques  and  have 
had  at  least  3  recent  yeiars  of  experience  in  splicing  and  terminating  the  same 
or  similar  types  of  cables  approved  for  installation.'  In  addition,  persons 
recommended  by  the  Contractor  i^ay  "he  .required  to  perform  a  dummy  or  practice 
splice  and  termination,  in  the  presence'  of  the  'Contracting  pfficer,  before  being 
'approved  as  a  qualified  .installer  of  medium -voltage  cables,  If  that  additional 
requirement  is  imposed,  the  Contractor  shall  provide  '  short  sections  of  the 
approved  types  of  cables  along  with  the  approved  type  0:f  splice  and  termination 
kits,  and  detailed  manufacturer's  .  instruction  for  the  proper  splicing.- and 
termination  of  -the  approved  cable  types «  The  certifications  shall  be  prepared 
In  conformance  with  paragraph:  ’  CERTIFICATES'  OF-.  COMPLIANCE  in  the  -SPECIAL 
CLAUSES,  and  shall  he  accompanied''' by  satisfactory  proof  of  the  training  and 
experience  of  persons  recos^nded  by-  the  Contractor  as  cable  installers. 

3.6.4.  NOT  USED .  Protective  Coordination  Study,  The  Contractor 
shall  prepare  and  submit  a  complete  protective  coordination  study  -within  30 
calendar  days  following  the  complete  approval  of  circuit  protective  devices, 
including  circuit  breakers,  fuses,  thermal  overloads,  and  protective  relays. 
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3.7.  SUPPLEMENTARY  CONTRACTOR'S  DRAWINGS.  If  the  submittal  data  required 
above  is  not  sufficient  to  demonstrate  compliance  with  applicable  contract 
requirements,  the  Contractor  shall  prepare  and  submit  additional  drawings  as 
required  to  supplement  the  contract  drawings,  manufacturer's  data  and  drawings, 
and  Contractor's  data.  Drawings  shall  be  dimensioned  or  scaled  to  show  the 
relative  arrangement  and  mounting  details  of  the  equipment  or  equipment 
assemblies . 


PART  2  -  PRODUCTS  AND  EXECUTION 

4.  MATERIALS  AND  COMPONENTS.  Materials  and  equipment  shall  conform  to  the 
following  requirements : 

4.1.  NOT  USED.  AUTOMATIC  CIRCUIT  RECLOSERS .  NEMA  SG  15 . 

4.2.  NOT  USED.  CAPACITORS.  IEEE  No.  IS. 

4.3.  BARE  CONDUCTORS. 

4.3.1.  Alumintim- Compos ition  Conductors .  All -altiminum- conductors , 
(AAC),  alloy  No.  1350-H19,  perASTMB231.  All-aluminum-alloy-conductors  (AAAC)  , 
alloy  No.  6201-T81,  per  ASTM  B  399.  Aluminum-conductor-steel-reinforced  (ACSR) 
per  ASTM  B  232. 

4.3.2.  Copper  Conductors.  ASTM  B  1  and  B  8  as  appropriate  to  the 
conductor  size,  hard-drawn  temper. 

4.4.  INSULATED  CONDUCTORS . 

4.4.1.  Low- Voltage  Cables.  Low- voltage  cables  shall  be  of  the 
neutral -supported  secondary  and  service  drop  type  conforming  to  the  requirements 
of  NEMA  WC  5  for  thermoplastic  insulation  and  NEMA  WC  7  for  the  cross- linked- 
thermosetting-polyethylene  insulation.  fLine  wires  may  be  ol  the  weather- 
teaistant  polyolefin-covered  type  conforming  to  ANSI  C8.35,j 

4.4.2.  Messenger-Supported  Medium-Voltage  Gables,  Messenger- 
supported  me-dtuffl- voltage  cables  shall  be  of  the  preassembled  three  -  conductor 
type  conforming  to  the  construction  requirements  of  NEMA  WC  8.  Insulation  shall 
be  either  cross-linked-thermosetting-polyethylene  eenformlng  to  N0!1A  WC  7  or 
ethylene-propylene-rubber  conforming  to  NEMA  WC  8. 

4.5.  CONDUIT  AND  FITTINGS,  STEEL. 

4.5.1.  Conduit,  Intermediate  Metal.  UL  242. 

4.5.2.  Conduit,  Rigid.  ANSI  C80.1  and  UL  6. 

4.5.3.  Conduit  Outlets  and  Fittings.  ANSI  C80.4,  NEMA  FB  1,  and 

UL  514. 

4.6.  CONDUIT  COATINGS. 

4.6.1.  Plastic.  Fed.  Spec.  L-C-530,  type  I  or  L-P-1035;  composi¬ 
tion,  type,  class,  and  grade  suitable  for  the  purpose,  thickness  as  required, or 
the  type  I  system  of  Fed.  Spec.  L-C-530  or  NEMA  Standard  RNl,  t3q>e  40. 

4.6.2.  Epoxy  System.  Fed.  Spec.  L-C-530,  type  II. 

4.6.3.  Coal-Tar  System.  Primer  and  enamel  conforming  to  AWWA  C203. 
The  thickness  of  the  dry  coating  system  shall  not  be  less  than  1/16  inch  at  any 
point . 

4.6.4.  Pipe -Wrapping  Plastic  Tape.  Fed.  Spec.  L-T-1512,  type  I. 

4.7.  CONNECTORS  AND  SPLICES.  Connectors  and  splices  shall  be  of  copper 
alloys  for  copper  conductors ,  shall  be  of  alumintam  alloys  for  aluminvun- 
composition  conductors,  and  shall  be  of  a  type  designed  to  minimize  galvanic 
corrosion  for  copper  to  alvuninum-composition  conductors. 
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4.7.1.  For  Bare  Conductors.  NEMA  CC  3  for  aluminvun- composition 
and  alximiniim- composition  to  copper. 

h .1 .2 .  For  Insulated  Aerial  Low-Voltage  Cable .  NEMA  CC  3  and  UL 
486B  for  aluminum- composition  and  aluminxjm- composition  to  copper,  and  UL  486A 
for  copper  to  copper. 

4.8.  CROSSARH  ASSEMBLIES. 

4.8.1.  Crossarms.  REA  Spec.  No.  DT-5B:PE-16  solid  wood,  distribu¬ 
tion  type,  except  cross-sectional  area  with  pressure  treatment  conforming  to 
AWPA  C25,  and  a  1/4-inch,  45  degree  chamber  on  all  top  edges.  Cross-sectional 
area  minimum  dimensions  shall  be  4-1/4  inches  in  height  by  3-1/4  inches  in  depth 
in  accordance  with  ANSI  C2  for  Grade  B  construction. 

4.8.2.  Crossarm  Gains.  ANSI  C135.33. 

4.9.  FUSES,  MEDIUM- VOLTAGE .  NEMA  SG  2  and  SG  2.1. 

4.10.  FUSE  CUTOUTS,  PRIMARY.  NEMA  SG  2. 

4.11.  GROUNDING  AND  BONDING.  Equipment,  UL  467.  Wire,  ASTM  B  8,  softdrawn 
copper. 

4.12.  NOT  USED.  bROOP- OPERATED  LOAD  INTERRUPTER  SWITCHES.  NEMA  SO  6. 

4.13.  GUY  STRANDS.  | Ali;0Eintaft- clad  Steel,  ASTM  B  41C|  JCopper-cla4  steel, 
ASTM  B  22&J^  for]  faZinc- coated  steel,  ASTM  A  475;|. 

4.14.  INSULATORS.  NEMA  HV  1  for  general  requirements. 

4.14.1.  Line  Insulators.  Low-voltage  lines,  ANSI  C29.2  and  C29.3. 
Medium-voltage  lines;  ANSI  C29.2,  C29.5,  C29.6,  and  C29.7. 

4.14.2.  Strain  Insulators  for  Guy  Wires.  ANSI  C29.4  for  porcelain 
or  equivalent  fiberglass . 

4.14.3.  Tests.  ANSI  C29.1. 

4715.  NOT  USED.  LAMPS  AND  BALLASTS.  HIOH-INTENSITY-DISCHAROE  TYRE.  Lamps 
ishall  be  suitable  for  the  burning,  position  utilized.  Ballasts  shall  conform  to 
ansi  C82.4;  shall  be  coordinated  to  the  lamp  the  ballast  supplies;  shall  be  rated 
for  #<d)# 

[120]  [208]  f24D]'  [277]  [480]  fvolts]  [the  voltage  indicated];  and  shall  have 
a  power  factor  of  not  less  than  90  percent,  a  crest  factor  of  2.0  or  less,  and 
a  voltage  range;  of  not  less  than  plus  or  minus  10  percent.  Ballasts  "shall  be 
■suitable  for  operating  at  [5}  [minus  22]  [minus  40]  degrees  F.  and  above - 
#(4,11)# 

4.15.1,  High-Pressure  Sodium  Lamps.  ANSI  C78-380,  designations 

[S3GVA-250,]  [S66MN-200,]  [S55SC-150,j  [S54SS-100,|  [or]  [S62ME-70J  [aa 

indicated  on  the  plans]  inatalled  where  indicated, 

#(4,11)# 

4.15.2.  Mercury  Vapor  Las^a.  ANSI  G78.380,  designations  [H33GL- 

#|d)#;  . 

400,]  [B37RG-250,]  fH39E.G-175, ]  [or]  [H38JA-100,]  [aa  indicated  on  the  plans] 
installed  'where  indicated.  Lamps  shall  be  of  the  deluxe *white  type, 
pf  -lif  f 

4.15 <3.  Metal  Halide  Lamps.  ANSI  078,380,  designations  [M39PK- 

iiHi 

400,]  [M58Pa-250,]  |or]  [M57PF-175,]  [as  indicated  on  the  plans]  installed  where 
indicated,  .  Lamps  shall  be  of  the  phosphor-coated  type', 

4.16.  NOT  USED.  LUMINAIRE  COMPONENTS,  ROADWAY  LIGHTING. 
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4 .  .  1 .  Luminaires  ♦  At taclmtents ,  AISI  Gl36 . 3 ,  Class! libation,  ASTSI 

ClMli;  Field  identifieatl^ft  isarMng,  AlSSl  ^CX36:Ja3.  Ititerebaage^lllty ,  ASTSl 
€136 A  for  Hiatal  heads  and  reflactors,  ASSI  G136.!?  for  sockets.  Luminairas , 
slda-moutitfed,  MSI  {1136.14.  Sockets,  MSI  C136.il, 

4. 16. a.  Hetal  Brackets.  MSI  Ci36.13,  for  nse  with  wood  poles. 
4.16,3.  Bhoto-Contr-bl' Bevic-es.  MSJ 'CISB. lOi 

4.17.  NOT  USED.  LPMIifAXkSS .  iLOOBLICiHIi^lg.’  NSM’ FA.l*  ^ 

4.18.  NAMEPLATES.  Nameplates  shall  be  made  of  corrosion-resistant  metal 
with  not  less  than  1/4- inch  tall  raised  or  engraved  characters.  The  nameplate 
shall  be  mounted  on  the  front  of  the  enclosure. 

#(4)#  . . . . . . 

4.19.  gOTUS|D^^_PAM,OCKS ,  Padlocks  shall  conform  to  Fed.  Spec.  PF-P- 

101'/  type  _ ,  size  _ _ . 

4.20.  POLES. 

4.20.1.  NOT  USED .  Steel  Poles.  '  fJMA  TT  1. 

4.20.2.  Wood  Poles.  MSI  05.1,  completely  pressure  treated  in 
accordance  with  AWPA  C4,  with  creosote  conforming  to  AWPA  PI  or  with  oilborne 
preservatives  and  petroleum  conforming  to  AWPA  P8  and  P9,  respectively.  Species 
listed  in  MSI  05.1  for  which  a  preservative  treatment  is  not  specified  in  AWPA 
C4  shall  not  be  used,  except  that  northern  white  cedar,  if  treated  as  specified 
for  western  red  cedar,  and  western  fir  if  treated  as  specified  for  Douglas  fir, 
may  be  used. 

mm 

4.21.  POLE  LINE  HARDWARE.  Zinc-Coated,  MSI  C135.1,  C135.2,  C135.4, 

C135.14,  C135.17,  C135.22,  and  C135.33;  NEMA  WliigPH  10,  PH  11,  PH  20,  PH  31, 
and  PH  38;  and  steel  hardware  material,  ASTM  A  575  and  A  576. 

4.22.  SURGE  ARRESTERS.  NEMA  LA  1,  zinc-oxide  type  and  suitable  for 
outdoor  installations,  MSI  C62.1  and  C62.2. 

4.23.  TRANSFORMERS.  NEMA  TR  1  for  general  requirements  and  MSI  C57.12.20 
for  specific  requirements  for  overhead  transformers . 

5.  GENERAL  INSTALLATION  REQUIREMENTS.  -GircuitS'  Installed  in  conduits  or 
underground  and  splices  and  terminations  for  medium-voltage  cable  shall  conform 
to  the  requirements  of  SECTION;  ELECTRICAL  DISTRIBUTION  SYSTEM,  UNDERGROUND, 
Secondary  circuits  installed  in  conduit  on  poles  shall  conform  to  the  require¬ 
ments  of  SECTION:  ELECTRICAL  WORK,  IN'miOR. 

#<4,12)# 

6.  CONDUCTORS.  Conductor  sizes  indicated  are  based  on  the  electrical  and 
physical  properties  provided  by  [hard-drawn  copper  conductors'  (CU)]  [all 
aluminum  conductors  (AAC>]  [all -aluminum-alloy'  conductors  (AMC)]  [altiminum- 
conductors- steel -reinforced  (ACSR)?|.  Where  other  conductor  materials  as 
specified  below  are  used,  such  conductors  shall  provide  equivalent  ampacity 
and  adequate  strength  for  the  specified  loading  conditions. 

6.1.  TYPES . 

6.1.1.  Bare  Medium-Voltage  Lines.  Conductors  shall  be  hard-drawn- 
copper,  CU;  all -aluminum- conductor ,  AAC;  all-aluminum-alloy-conductor,  AAAC,  or 
aluminum-conductor-steel-reinforced,  ACSR.  Conductor  types  shall  not  be  mixed 
on  any  project,  unless  specifically  permitted.  Conductors  larger  than  No.  2  AWG 
shall  be  stranded.  Minimum  conductor  size  shall  be  No.  6  AWG  CU  or  conductors 
of  equivalent  strength. 

mm 
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6.1.2.  NOT  USED.  Insulat-ed  ifeditrast-^olcage  Lines-.-  Cables  sball 
be  bf  tbe  rated  tlreuit  't?oltage 
of  f5  fcVf  |15  kVl-,  1 25  k7l,  a  153  percent  insnlatic-n  level,  and  a  Tjnpe  III  cable 
bbnatruetlon/;.  ■:Cpndu^^<>ts.  -sball.-be  -  armsaled  copper^tx-or.  1 3 50 v: alloy  altjiaifiaHi', 
Hes&engets---Btay-.--be---aincfcaoated:.;.:.s.teeL,,.-.altiaainnm-cla4  •  steel ,  copper -clad  *  steel ,  or 
composite-copper  and  copper-clad  steel, 

#(4,10)# 

6.1.3.  Low- Voltage  Lines .  Neutral-supported  secondary  and  service 
drop  cables  shall  be  insulated  copper  with  bare  hard- drawn- copper  or  copper - 
clad  steel  neutrals  or  insulated  aluminum  with  bare  aluminum  (AA-8000  Series 
Alloy)  or  ACSR  neutrals.  [Lins  wires  installed  on  secondary  racks  may  be 
provided  in  lieu  of  neutral- supported  cable  for  pole  line  circuits  where 
necessary  clearances  are  available.} 

6.2.  INSTALLATION.  Conductors  shall  be  installed  in  accordance  with 
manufacturer's  approved  tables  of  sags  and  tensions  or  equivalent  industry 
references  acceptable  to  the  Contracting  Officer.  Required  clearances  shall 
be  maintained. 

6.2.1.  Line  Conductors.  Proper  care  shall  be  taken  in  handling 
and  stringing  conductors  to  avoid  abrasions,  sharp  bends,  cuts,  kinks,  or  any 
possibility  of  damage  to  insulation  or  conductors.  Conductors  shall  be  paid  out 
with  the  free  end  of  conductors  fixed  and  cable  reels  portable,  except  where 
terrain  or  obstructions  make  this  method  unfeasible.  Bend  radius  for  any 
insulated  conductor  shall  be  at  no  time  less  than  the  applicable  NEMA  specifi¬ 
cation  recommendation.  Conductors  shall  not  be  drawn  over  rough  or  rocky  ground, 
nor  around  sharp  bends.  When  installed  by  machine  power,  conductors  shall  be 
drawn  from  a  mounted  reel  through  adequate  stringing  sheaves  in  approximately 
straight  lines  clear  of  obstructions. 

6.2.2.  Miscellaneous  Installations.  In  vertical  risers  on  poles, 
cables  shall  be  protected  by  conduit  secured  at  intervals  not  exceeding  10  feet 
and  within  12  inches  of  each  side  of  any  bend  or  termination.  Drip  loops  shall 
be  formed  on  conductors  at  entrances  to  buildings,  cabinets,  or  conduits. 

6.2.3.  Supports.  Connectors,  supports,  clamps,  and  ties  shall  be 
designed  for  the  particular  purpose,  shall  be  of  the  proper  material  and  size, 
and  shall  be  installed  in  accordance  with  standard  practice. 

6.2.4.  Splices  and  Connectors.  Splices  and  connectors  shall  be 
mechanically  and  electrically  secure  under  tension  and  shall  be  of  the  nonbolted 
compression  type.  The  tensile  strength  of  any  splice  shall  be  not  less  than 
the  rated  breaking  strength  of  the  conductor.  Splice  materials,  sleeves, 
fittings,  and' connectors  shall  be  noncorrosive  and  shall  not  adversely  affect 
conductors.  Aluminum- composition  conductors  shall  be  wire  brushed  and  an  oxide 
inhibitor  applied  before  making  a  compression  connection.  Connectors  which  are 
factory-filled  with  an  inhibitor  are  acceptable.  Inhibitors  and  compression 
tools  shall  be  of  types  recommended  by  the  connector  manufacturer.  Primary  line 
apparatus  taps  shall  be  by  means  of  hot  line  clamps  attached  to  compression  t3rpe 
bail  clamps  (stirrups) .  Low- voltage  connectors  for  copper  conductors  shall  be 
of  the  solderless  pressure  type.  Noninsulated  connectors  shall  be  smoothly  taped 
to  provide  a  water-proof  insulation  equivalent  to  the  original  insulation  when 
installed  on  insulated  conductors. 

6.2.5.  Conductor- to- Insulator  Attachments.  Conductors  shall  be 
properly  attached  to  insulators.  For  insulators  requiring  conductor  tie-wire 
attachments,  tie-wire  sizes  shall  be  as  indicated  in  Table  I. 
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TABLE  I.  TIE  WIRE  REQUIREMENTS 


CONDUCTOR 
Copper  AWG 
6 

4  and  2 
1  through  3/0 
4/0  and  larger 
AAC.  AAAC-  or  ACSR  AWG 
Any  size 


TIE  WIRE 

Soft -Drawn  Copper  AWG 
8 
6 
4 
2 

AWG 

6  AAAC  or  4  AAC 


6.2.6.  Armor  Rods .  Armor  rods  shall  be  provided  for  AAC ,  AAAC , 
and  ACSR  conductors.  Armor  rods  shall  be  installed  at  supports,  except  that 
armor  rods  will  not  be  required  at  primary  dead-end  assemblies  if  aluminum  or 
aluminum- lined  zinc-coated  steel  clamps  are  used.  Lengths  and  methods  of 
fastening  armor  rods  shall  be  in  accordance  with  the  manufacturer's  recommenda¬ 
tions.  For  span  lengths  of  less  than  200  feet,  flat  aluminxim  armor  rods  may  be 
used.  Flat  armor  rods,  not  less  than  0.03  by  0.25  inch  shall  be  used  on  No.  1 
AWG  AAC  and  AAAC  and  smaller  conductors  and  on  No.  5  AWG  ACSR  and  smaller 
conductors.  On  larger  sizes,  flat  armor  rods  shall  be  not  less  than  0.05  by 
0.30  inch.  For  span  lengths  of  200  feet  or  more,  preformed  round  armor  rods 
shall  be  used. 

.  6.2.7.  Tree  Triffitting,  Where  lines  pass  through  trees,  trees  shall 

be  trimmed  at  least  8  feet  clear  on  both  sides  horizontally  and  below  for  medium- 
foltage -lines,  and  4  feat  clear  on  both  sides  horizontally  and  below  for  other 
lines,  and  no  branch  shall  overhang  horizontal  clearances,  | Where,  trees  are 
tadioated  to  be  removed  to  provide  a  cleared  right-of-way,  clearing  is  specified 
in  SECTION:  CLEARING  AND  GRUBBING  FOR  ROADS ,  RAILROADS  ,  AIRFIELDS  AND  STRUCTURES 
I^EXCLUSIUE  OF  RESERVOIRS),] 

^,3.  CONNECTIONS  TO  AERIAL  BUILDING  SERVICES,  Service- entrance  conduits 
with  termination  fittings  and  conductors  within  the  building,  including 
sufficient  slack  for  connection  to  aerial  service  cables,  shall  conform  to  the 
requirements  of  SECTION:  ELECTRICAL  WORK,  INTERIOR,  Aerial  services  shall  be 
attached  to  buildings  approximately  at  the  point  indicated  and  shall  be  connected 
to  the  service  entrance  conductors ,  Supports  at  buildings  shall  be  adequate  to 
withstand  required  pulls,  but  in  nc  case  shall  supports  be  rated  less  than  1,000 


#(:4,8vi;4)# 

7.  POLE  LINES.  Joint-use  electric/roadway- lighting  poles  for  overhead  electric 
and  communication  lines  shall  be  [wood]  .[steel]  poles  utilizing  farmless] 
[crossarm]  construction.  .[Cluster-mounted]  [Gross-arm  momted]  banked  single- 
phase  traiisformer  installations  shall  be  provided.  |Crossarm  construction  shall 
be  provided  for  support  of  other  equipment,  except  where  direct-pole  mounting 
is  indicated. §  |Pole  equipment  mounts  rather  than  crossarm  equipment  mounts  may 
be  utilized,  if  shop  drawings  are  submitted  and  approved.!; 

7.1.  PROVISION  FOR  COMMUNICATION  SERVICES.  Provision  for  communication 
services  is  required  on  pole-line  construction,  except  where  specifically  noted 
otherwise.  A  vertical  pole  space  of  not  less  than  ;|2]  ['  I  feet  shall  be 
reserved  at  i-.n.dicaced  Iccatiotis. 
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7.2.  CLEARANCES.  Poles  shall  be  of  lengths  and  ||classes| 
indicated,  except  where  longer  poles  are  necessary  to  maintain  required  clear¬ 
ances.  Where  conditions  require  poles  longer  than  indicated,  the  Contractor  will 
be  reimbursed  in  accordance  with  the  requirements  of  CONTRACT  CLAUSES. 

7.3.  WOOD  POLES.  Wood  poles  shall  have  pole  markings  located  approxi¬ 
mately  10  feet  from  pole  butts,  except  that  other  locations  standard  with  the 
pole  manufacturer  will  be  acceptable.  Poles  shall  be  machine  trimmed  by  turning 
smooth  full  length,  and  shall  be  roofed,  gained,  and  bored  prior  to  pressure 
treatment.  Where  poles  are  not  provided  with  factory- cut  gains,  metal  gain 
plates  shall  be  provided. 

7.4.  NOT  USED.  STEEL  POLES ^  Steel  poles  she.ll  provide  adequete  stretigth 

■for’  tile  indicated  loading  conditions.  Foies  shall  have  tapexed  tubular  members, 
either  round  in  cross- section  or  polygonal.  Pole  shafts  shall  be  one  pleoe, 
Poles  shall  be  welded  construction;  no  bolts,,  rivets,  or  other  means  of  fastening 
are  permitted,,  except  as  specifically  Indicated  or  approved.  Pole  markings  shall 
be  approximately  3-  to  4  feet  above  grade  and  sbalX"  include  manufacturer ,  year 
of  manufacture^  top  and  bottom  diameters,  length,  and  a  loading  tree.  Attachment 
requirements  shall  he  provided  as  indicated^  including  grounding  provisions. 
Climbing  facilities  are  not  required,  Bases  shall  be  of  the  anchor-bolt-mountcd 
type.  Poles  shall  be  hot-dip  galvani^ied  in  accordance  with  ASTM  A  123  and  shall 
not...he...painted,™^^^^  NEMA  TT  1  design  calculations  shall  be  made  by  a 

regisiteredKengineer::^^^^ 

. 7.5.  ’  STORAGE  AND  HANDLING  OF  POLES.  Wood  poles  held  in  storage  for  more 

than  2  weeks  shall  be  stored  in  accordance  with  ANSI  05.1.  Handling  of  wood 
poles  shall  be  in  accordance  with  ANSI  05.1,  except  that  pointed  tools  capable 
of  producing  indentations  more  than  1  inch  in  depth  shall  not  be  used.  Metal 
poles  shall  be  handled  and  stored  in  accordance  with  the  manufacturer '‘s 

#.(4,17)# 

7.5.1.  Wood  Pole  Setting.  Wood  poles  shall  be  set  straight  and 
firm.  In  normal  firm  ground,  minimum  pole- setting  depths  shall  be  as  listed  in 
Table  II.  In  rocky  or  swampy  ground,  pole -setting  depths  shall  be  decreased  or 
increased  [a'j^  shown},  [respectively  in  accordance  with  the  local  utility's 
published  standards  and  as  approved;|.  In  swampy  or  soft  ground,  a  bog  shoe 
shall  be  used  where  support  for  a  pole  is  required.  Poles  in  straight  runs 
shall  be  in  a  straight  line.  Curved  poles  shall  be  placed  with  curvatures  in 
the  direction  of  the  pole  line.  Poles  shall  be  set  to  maintain  as  even  a  grade 
as  practicable.  When  the  average  ground  run  is  level,  consecutive  poles  shall 
not  vary  more  than  5  feet  in  height.  When  the  ground  is  uneven,  poles  differing 
in  length  shall  be  kept  to  a  minimum  by  locating  poles  to  avoid  the  highest  and 
lowest  ground  points.  If  it  becomes  necessary  to  shorten  a  pole,  a  piece  shall 
be  sawed  off  the  top  and  roofed.  If  any  pole  is  shortened  after  treatment,  the 
shortened  end  of  the  pole  shall  be  given  an  application  of  hot  preservative. 
Where  poles  are  set  on  hilly  terrain,  along  edges  of  cuts  or  embankments,  or 
where  soil  may  be  washed  out,  special  precautions  shall  be  taken  to  ensure 
durable  pole  foundations ,  and  the  setting  depth  shall  be  measured  from  the  lower 
side  of  the  pole.  Holes  shall  be  dug  large  enough  to  permit  proper  use  of 
tampers  to  the  full  depth  of  a  hole.  Earth  shall  be  placed  into  a  hole  in  6 -inch 
maximum  layers,  then  thoroughly  tamped  before  the  next  layer  is  placed.  Surplus 
earth  shall  be  placed  around  a  pole  in  a  conical  shape  and  packed  tightly  to 
drain  water  away  from  poles . 
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TABLE  II.  MINIMUM  POLE- SETTING  DEPTH 
(Feet  and  Inches) 


Curves , 

Curves , 

Length 

Corners ,  and 

Length 

Corners ,  and 

Overall 

Straight 

Points_of 

Overall 

Straight 

Points  of 

(Feet) 

Lines 

Extra  Strain 

CFeet) 

Lines 

Extra  Strain 

20 

5-0 

5-0 

65 

8-6 

9-0 

25 

5-6 

5-6 

70 

9-0 

9-6 

30 

5-6 

5-6 

75 

9-6 

10-0 

35 

6-0 

6-0 

80 

10-0 

10-6 

40 

6-0 

6-6 

85 

10-6 

11-0 

45 

6-6 

7-0 

90 

11-0 

11-6 

50 

7-0 

7-6 

95 

11-6 

12-0 

55 

7-6 

8-0 

100 

12-0 

12-6 

60 

8-0 

8-6 

7.5.2.  NOT  USED.  Steel  Pcle  Setting »  Concrete  foundations  with 
■oonduxt  90' degree  sweep  shall  have  anchor  holts  accurately  set  in  foundations 
using  a  template  supplied  hy  the  pnle  ntatjuf acturer ,  Concrete  worh  and  grouting 
is  specified  ih  SECTION;  CONCRETE  FOR  BUILDING  CONSTRUCTION.  Uhen  concrete  has 
cured^  hase  plates  shall  be  leveled  and  grouted  in  place.  Pole  anchor  bases 
shall  then  be  set  on  hase  plates,  leveled  plumb  on  foundations,  and  secured  with 
the  holding  nuts,  A  channel  of  one  inch  square  or  one  Inch  radius  cross  section 
shall  be  provided  in  the  top  of  each  pole  base,  ox  grout,  to  allow  moisture 
drainage  off- the  metal  pole. 

/lAliiidM  . 

7.6.  NOT  USED.  ARM1ES$  COSSTROCTIDNl •  Configurations -shall  conform 
to  the  indicated  details.  Foie  mounting  brackets  for  line-post  insulators  and 
eye  bolts-  for  suspension  insulators  shall  be  as  shown,  and  shall  be  installed 
so  as  to  provide  -not  less  than  the  required  climbing  space.  Brackets  shall  be 
attached  to  poles  with  a  minimum  of  two  bolts.  Brackets  may  be  either  provided 
integrally  as  part  of  an  insulator  or  attached  to  an  Insulator  with  a  suitable 
stud.  Bracket  mounting  surface  shall  be  suitable  for  the  shape  of  a  pole , 
Brackets  for  wood  poles  shall  have  wood  gripping  members .-  Horizontal  off  set 
brackets ' shall  have  a  5 -degree  uplift  angle.  Foie  top  brackets  shall  conform 
to  ANSI  G135.22,  except  for  modifications  necessary  to  provide  support  for  a 
line-post  .Insulator ,  Brackets  shall  provide  a  strength  -  exceeding  that  of  the 
required  Insulator  strength,  but  in  no  case  less  than  a  2B0U  pounds  cantilever 
itrengthp:?:; 

7.7.  CROSSARM  CONSTRUCTION.  Crossarms  shall  be  8  feet  in  length,  except 
that  10-foot  crossarms  shall  be  used  for  crossarm-mounted  banked  single-phase 
transformers  or  elsewhere  as  indicated.  Crossarms  shall  be  machined,  chamfered, 
trimmed,  and  bored  for  stud  and  bolt  holes  before  pressure  treatment.  Factory 
drilling  shall  be  provided  for  pole  and  brace  mounting,  for  four  pin  or  four 
vertical  line-post  insulators,  and  for  four  suspension  insulators,  except  where 
otherwise  indicated  or  required.  Drilling  shall  provide  required  climbing  space 
and  wire  clearances.  Crossarras  shall  be  straight  and  free  of  twists  to  within 
1/10-inch  per  foot  of  length.  Bend  or  twist  shall  be  in  one  direction  only. 

7.7.1.  Mounting.  Crossarms  shall  be  bolted  to  poles  with  5/8- 
inch  through-bolts  with  square  washers  at  each  end.  Bolts  shall  extend  not  less 


16401-15 


than  1/8  inch  nor  more  than  2  inches  beyond  nuts.  On  single  cross-arm  construc¬ 
tion,  the  bolt  head  shall  be  installed  on  the  crossarm  side  of  the  pole.  Metal 
crossarm  braces  shall  be  provided  on  crossarms.  Flat  braces  imay  be  provided 
for  8-foot  crossarms  and|i:  shall  be  1/4  inch  by  1-1/4  inches,  not  less  than 
28  inches  in  length.  Flat  braces  shall  be  bolted  to  arms  with  3/8 -inch  carriage 
bolts  with  round  or  square  washers  between  boltheads  and  crossarms,  and  secured 
to  poles  with  1/2 -inch  by  4- inch  lag  screws  after  crossarms  are  leveled  and 
alined.  Angle  braces  |:are  required  for  10 -foot  crossarms  and|;  shall  be  60 -inch 
span  by  18 -inch  drop  formed  in  one  piece  from  1-1/2  inch  by  1-1/2  inch  by 
3/16 -inch  angle.  Angle  braces  shall  be  bolted  to  crossarms  with  1/2 -inch  bolts 
with  round  or  square  washers  between  boltheads  and  crossarms,  and  secured  to 
poles  with  5/8 -inch  through-bolts.  Double  crossarms  shall  be  securely  held  in 
position  by  means  of  5/8- inch  double-arming  bolts.  Each  double-arming  bolt  shall 
be  equipped  with  four  nuts  and  four  square  washers. 

7.7.2.  Line  Arms  and  Buck  Arms.  Line  arms  and  buck  arms  shall  be 
set  at  right  angles  to  lines  for  straight  runs  and  for  angles  45  degrees  and 
greater;  and  line  arms  shall  bisect  angles  of  turns  of  less  than  45  degrees. 
Dead-end  assemblies  shall  be  used  for  turns  where  shown.  Buck-arms  shall  be 
installed,  as  shown,  at  corners  and  junction  poles.  Double  crossarms  shall  be 
provided  at  ends  of  joint  use  or  conflict  sections,  at  dead-ends,  and  at  angles 
and  corners  as  indicated,  to  provide  adequate  vertical  and  longitudinal  strength. 
Double  crossarms  shall  be  provided  at  each  line-crossing  structure,  where  lines 
not  attached  to  the  same  pole  cross  each  other,  and  elsewhere  as  shown. 

7.7.3.  Equipment  Arms.  Equipment  arms  shall  be  set  parallel  or 
at  right  angles  to  lines  as  required  to  provide  climbing  space.  Equipment  arms 
shall  be  located  below  line  construction  to  provide  necessary  wire  and  equipment 
clearances . 

7.8.  NOT  USED . 

7.8.1.  Mfeditmi -Voltage':  Kedioai- voltage  cable  atosaengers 

shall  he  attached  to  poles  with  clamps  providing  a  strength  exceeding  the 
required  iftessetiger  strength  and  with  not  Jess  than  5/8- inch  through- hoi ta 
Messengers  shall  he  dead-ended,  grounded,  and  {storm  and]  line- guyed  at  corners 
and  dead-ends,  and  at  intervals  not  exceeding  1000  feet  along  straight  runs, 
#(4,10)#  ■ 

7.8.2.  Low- Voltage  Gables,  Low -voltage  cable  neutrals  shall  be 
supported  on  clevis  fittings  using  spool  insulators:  except  that  where  required 
to  ptt«^ide  adequate  strength,  de,^d-end  clevis  fittings  and  suspension  insulators 
shall  be  provided-  Dead-end  construction  shall  provide  a  strength  exceeding  the 
fated  breaking  strength  of  the  'neutral  messenger,  Clevis  attachments  shall  he 
provided  with  not  less  than  5/8 -inch  through-holts.  {Secondary  racks  may,  he 
used  when  installed  on  wood,  pole's  and  «diere  t'he  span. length  does  not  exceed  200 
feet.  Secondary  racks  shall  he  two-,  three-,  or  four -wire  as  required,  complete 
with  spool  insulators,  Racks  shall  meet  strength  and  deflection  requirements 
of  MIMA  PB  1  for  heavy-duty  steel  racks,  and  shall  he  either  galvanized  steel 
or  alumittiM  alloy.  Tops  of  Insulator  saddles  shall  he  rounded  and  smooth  to 
avoid'  damage  to  conductor  insulation.  Each. insulator  shall  he  held  in  place  with 
a  5/8- inch  button -head  holt  equipped  with  a  nonferrous  cotter  pin,  or  equivalent, 
at  the  hottom.  Racks  for  dead- ending  four  Mo,  4/0  AWG  or  four  larger  conductors 
shall  he  attached  to  poles  with  three  5/8 -inch  through-bolts,  Other  secondary 
racks  shall  he  attached  to  poles  with  at  least  two  '5/8 -inch  through-holts. 
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Hiniffliaft  vertical  spacing  1>etwe©n  conductors  shall  not  ha  less  than  8  inches,] 

7.9.  INSULATORS.  Suspension  insulators  shall  be  used  at  corners  and 
angles,  at  dead-ends,  and  wherever  line  insulators  do  not  provide  adequate 
strength.  Mechanical  strength  of  suspension  insulators  and  hardware  shall  exceed 
the  rated  breaking  strength  of  the  conductor  attached  thereto. 

7.9.1.  Medium- Voltage  Line  Insulators.  Medium- voltage  line 
insulators  shall  have  ratings  not  lower  than  the  ANSI  classes  indicated  in  Table 
III.  Horizontal  line-post  insulators  shall  be  used  for  armless  construction 
and  shall  have  the  same  mechanical  and  electrical  ratings  as  vertical  line-post 
insulators  for  the  ANSI  class  indicated,  but  shall  be  modified  to  be  suitable 
for  horizontal  installation.  Where  line-post  insulators  are  used  for  angles 
greater  than  15  degrees,  clamp-top  fittings  shall  be  provided  as  well  as  for 
other  locations  shown.  Conductor  clamps  for  use  with  clamp- top,  line-post 
insulators  shall  be  hot- dip  galvanized  malleable  iron  for  copper  conductors  and 
aluminum  alloy  for  aluminum- composition  conductors.  j|Either  line-post  or  pin 
insulators  may  be  used  for  crossarm  construction.  Pin  insulators  for  use  on 
voltages  in  excess  of  6000  volts  phase- to-phase  shall  be  radio- interference - 
freed  or  else  line -post  insulators  shall  be  used.i| 

TABLE  III.  MINIMUM  ANSI  RATING  OF  MEDIUM -VOLTAGE  INSULATORS  BY  CLASS 


.  . 

7.9.2.  NOT  USED .  Low- Voltage  Line  Insulators.  Spool  insulators 

for  iise  on  low- voltage  lines  shall  be  mounted  on  clevis  attachments  [or  secondary 
racks]  and  shall  be  not.  smaller  than  Class  [51-2]  [53-3|,  .For  No.  4/0  AWG  and 
larger  conductors,.  Class  [53-4J  [53.-5]  shall  be  used.  Suspension  insulators  oh 
clevis  attachments  used  at  dead-ends  shall.be  not  smaller  than  Glass  52-1. 
#(4,20)# 

7.9.3.  Guy  Wire  Insulators.  Strain  insulators  for  use  in  insulated 
guy  assemblies  shall  have  a  mechanical  strength  exceeding  the  rated  breaking 
strength  of  the  guy  attached  thereto.  Insulators  shall  be  not  smaller  than  Glass 
[54-1]  [54-2]  for  lines  up  to  5  kV,  not  smaller  than  Class  '[54-2]  [54-3]  for 
lines  of  6  kV  to  15  kV,  not  smaller  than  Glass  [54-4]  [54-4  with  two  in  tandem] 
for  lines  of  16  kV  to  25  kV,  and  not  smaller  than  Class  [54-4  with  two  in  tandem] 
[54-4  with  three  in  tandem]  for  lines  of  26  kV  to  35  kV. 

#.(«)# 

7.9.4.  Series  Lighting  insulators.  Pin  insulators  shall  be  Glass 
55-5;  line-post  insulators  shall  be  Class  57-1  or  57-11. 

7.10.  GUY  ASSEMBLIES. 

#(4,8># 
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7.10.1.  Construction.  Guy  assemblies,  including  insulators  and 
attachments,  shall  provide  a  strength  exceeding  the  required  guy  strength. 
Thimbles  or  thimble -eyes  shall  be  provided  on  anchor  rods  and  eye -bolt  guy 
attachments  to  protect  the  strands.  A  half-round  yellow  polyvinyl,  fiberglass, 
or  other  suitable  plastic  guy  marker,  not  less  than  8  feet  in  length,  shall  be 
provided  where  shown  or  required  at  the  anchor  end  of  each  guy,  securely  clamped 
to  the  guy  or  anchor  at  the  bottom  and  top  of  the  marker.  Holding  c^ 

for  down  gxiys  shall  be  based  on  a  lead  angle  |of  45  degrees|||||Mii|||p^. 
When  field  conditions  prevent  i|specif ie<^  angles ,  anchors  shall 
be  placed  in  other  locations  as  approved  and  guy  strengths  increased  by  the  ratio 
of  the  sine  of  the  lead  angle  ispecified|  the  sine  of  the  lead 
angle  provided,  except  that  lead  angles  shall  be  not  less  than  15  degrees.  Guy 
strand  shall  be  [S]  strand.  Guy  material  shall  be  ICflass  [30  HS}  [30  EHS] 
copper-clad  s:teal]^  [Class  [A]  IS>}  [€]  zinc-coated-steel  .[utilities]  [high-' 
strength]  [extra -high-strength}  grade]  [ or ,  with 

a  minimum  breaking  strength  not  less  than  [6,000  pounds}  11 , 500J _  pounds'! 

iipRIiiii,  except  where  two  or  more  guys  are  used  to  provide  the  required 
strength  ’  Guy  rods  shall  be  not  less  than  .[7j  [8|:  feet  in  length  by  i3/4| 
{i|  inch  in  diameter. 

7.10.2.  Installation.  Guys  shall  be  provided  where  shown,  with 
loads  and  strengths  as  indicated,  and  elsewhere  as  required  wherever  conductor 
tensions  are  not  balanced,  as  at  angles,  corners,  and  dead-ends.  Where  a  single 
guy  will  not  provide  the  required  strength,  two  or  more  guys  shall  be  provided. 
Where  guys  are  wrapped  around  poles,  at  least  two  guy  hooks  shall  be  provided 
and  pole  shims  shall  be  provided  where  guy  tension  exceeds  6000  pounds.  Guy 
clamps  6  inches  in  length  with  three  5/8 -inch  bolts,  or  offset- t3rpe  guy  clamps, 
or  approved  guy  grips  shall  be  provided  at  each  guy  terminal.  iliGuy-strain 
insulators  shall  be  provided  in  each  guy  for  wood  poles.!:  Multiple-helix  screw 
anchors  shall  be  provided  in  marshy  ground;  rock  anchors  shall  be  of  an  expanding 
type,  except  that  power  installed  screw  anchors  of  equivalent  holding  power  are 
acceptable. 

7.11.  HARDWARE.  Pole -line  hardware  shall  be  hot- dip  galvanized  steel 
j[ ,  except  anchor  rods  of  the  capper -mo  It  on  welded-to- steel  type  with  nonferrous 
corroslon-resli^tant  fittings  shall  be  used] .  Suitable  washers  shall  be  installed 
under  boltheads  and  nuts  on  wood  surfaces  and  elsewhere  as  required.  Washers 
used  on  through-bolts  and  double -arming  bolts  shall  be  approximately  2-1/4  inches 
square  and  3/16 -inch  thick.  The  diameter  of  holes  in  washers  shall  be  the 
correct  standard  size  for  the  bolt  on  which  a  washer  is  used.  Washers  for  use 
under  heads  of  carriage-bolts  shall  be  of  the  proper  size  to  fit  over  square 
shanks  of  bolts.  Eye  bolts,  bolt  eyes,  eyenuts,  strain- load  plates ,  lag  screws, 
guy  clamps,  fasteners,  hooks,  shims,  and  clevises  shall  be  used  wherever  required 
to  adequately  support  and  protect  poles,  brackets,  crossarms,  guy  wires,  and 
insulators . 


#(4^23)# 

8.  APPARATUS.  Apparatus  shall  be  grounded  as  specified  in  paragraph  GROUNDING. 
ipChe  creep  or  leakage  distance  of  outdoor  bushings  and  insulators  shall  be  not 
less  than  the  distance  required  for  |:one  BIL  leveli;  i[twa  Bl!L  levels]  higher  than 
that  required  by  IEEE  No.  24  for  bushings  and  NEMA  SG  6  for  outdoor  apparatus 
insulators .p 
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8.1.  FUSE  CUTOUTS  AND  FUSES.  Primary- fuse  cutouts  shall  be  of  the  fload- 
breafc]  |eiiclos&d|  [open]  type  construction  frated  15.2)  |7.8| 
[15]  f27]  [381  kV  and  of  the  |normal|:  ilh&ayyf- jaxtra-heayyl  lultra-heayy j -..duty 
type)  Ix&tings  and  types  indicatedj.  Open-link  cut-outs  are  not  acceptable. 
Fuses  shall  be  either ’ indicating  or  dropout  type.  Fuse  ratings  shall  be  equal 


1141 

|duty 


to  approximately  150  percent  of  transformer  full-load  ratings,  100  percent  of 
cable  ratings  for  aerial  to  underground  transitions  which  serve  more  than  one 
transformer,  or  shall  be  as  indicated.  Fuse  cutouts  shall  be  equipped  with 


mounting  brackets  suitable  for  the  indicated  installations. 


fgilM 

8.2.  SURGE  ARRESTERS.  Surge  arresters  shall  be  provided  for  protection 
of  aerial -to -underground  transitions,  automatic  circuit  reclosers,  capacitor 
©quipment ,  group-operated  load- interrupter  switches,  transformers  and  other 


indicated  equipment.  Arresters  shall  be  [distribution -valve]  [ intermediate| 
class  rated  [as  shown]  [8]  [9]  [18]  [21]  {^7|  kVii|. 

Arresters  for  use  at  elevations  in  excess  of  6,000  feet  above  mean  sea  level 
shall  be  specifically  rated  for  that  purpose.  Arresters  shall  be  equipped  with 
mounting  brackets  suitable  for  the  indicated  installations. 

8.3.  OVERHEAD  DISTRIBUTION  TRANSFORMERS.  Overhead  distribution  trans¬ 
formers  shall  be  of  the  two -winding  per  phase,  outdoor,  oil -immersed  type, 
single-phase  or  three-phase  as  indicated.  Transformers  shall  be  provided  with 
necessary  auxiliary  mounting  devices  suitable  for  the  indicated  installation. 

8.3.1.  Requirements.  Transformers  shall  have  [fouf  2-1/2  percent] 
I'two  2-1/2  percent!  [two  5’  percent]  rated  kVA  high-voltage  taps  |{aboveJ-  [and] 
;|below|  rated  primary  voltage.  liTransformer  tanks  shall  be  given  a  rust- 
inhibiting  treatment  and  shall  have  a  standard  gray  finish.]  [Transformers 
shall  be  provided  with  either  a  factory- applied  corrosion-resistant  finish  which 
shall  withstand  20<^  hours  exposure  to  the  salt  spray  test  specified  in  ASTM 
B  117  or  a  stainless  steel  case.]  Transformer  installations  shall  include  one 
primary  fuse  cutout  and  one  surge  arrester  for  each  ungrounded  phase  conductor. 
Self-protected  transformers  are  not  acceptable. 

8.3.2.  Installation.  Transformers  shall  be  carefully  installed 
so  as  not  to  scratch  finishes  or  damage  bushings.  After  installation,  surfaces 
shall  be  inspected  and  scratches  touched  up  with  a  finish  furnished  by  the 
transformer  manufacturer  for  this  purpose. 

8.4.  NOT  USED.  GROUP- Of ERATSD  LOAD  INTERRUPTER  SWITCHES  .  Croup-operated 

load  interrupter  switches  shall  be  of  the  outdoor,  manually-operated,  three - 
pole,  single -throw  type  with  either  .tilting  or  rotating  luisulators  and  equipped 
with  interrupters  capable  of  interrupting  currents  equal  .to  a  switches  continuous 
Current  rating.  Each  switch  shall  he  suitably  preassemhled  for  the  indicated 
configuration  and  mounting.  Moving  contacts  •  shall  be  of  the  high-pressure, 
limited  area  .type.:,...de:Si.gned..tQ..,ensure.....c^^  satisfactory  contact .  Switches 

shall  be  fused  or  nonfused  as  indicated. 

#<4,25)# 

switches  shall  be  provided,  with 
integral'  power  fuses  of  the  dropout  type;  Fuse  ratings  shall  he  equal  to 
approximately  150  percent  of  transformer  full -load  ratings,'  100-  percent  of  cable 
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faHtigs  V'lor  ;  aferikl  ^  wkich  aarve  -mora.  ’  iti^.:  o^e 

tra:^$feaftsr,  ar  stiall  Ija  aa  iKdlcat^d,  Baeli  s^ltcJi  sfealj  bave  a  taotituiotia 
c«rrewt  iJatitig  400  ampaxas  rmsl  fof  600  araperes  rms|  [as  showul ,  a  montetitaXy 
aaysaaififtt^xieai  auiprartt  ratLlag  [of  20  kA  *^$3’  ^  xa^sl  [as  sbowaj  an4  slitall 

be  rate^  '^or  .t:!ial. voltage -of  iiie  system  a.k.  'kkicii"  £t  is .  iiistalle4-... 

|(4;-a5)#" .  . ■  ■ . ■;  ’I....'.,..". . .  ’ . . 

|ii4x2.'  ..sWfttsad  .Sifltobas.;  ■  Eack'..switx5b  sliali/  feaya  a  eontltm-oiis 
a-uttekt  tktl4g.[of  .100  ampexas  tfflsj  [of  20.0  amparaa  rms]  [of  400  ampatas ' xma] 
of  .000  ai^eras  rms}  [as  sbowGl  ^  a  momentary  asymmotrical  ourramt  rating  [of  20  feA 
rffis|  [of  40  kA  rmsf  fas  ahawn],  and  aball  be  tetad  for  tiio  voltage  of  tbe  system 
in.  which  it  is  Installed* 

8,4*3.  Operating  aeohanlsia*  Switches  shall  be  complete  with 
necessary  operating  mechanisms^  handles ^  and  other  items  required  for  manual 
operation  from  the  ground.  Operating  handles  shall  bo  located  approximately 
3  feet  6  inches  above  finished  grade,  shall  he  insttlated  and  grounded,  and  each 
handle  shall  be  provided  with  a  padlock  arranged  to-  lock  the  switch  in  both  the 
open  and"  ..the'  closed'  position.  Insulation  of  switches  shall  include  both 
insulated  interphase  rod  sections  and  insulated  vertical  shafts.  . 

#(4,8,27)# 

8.5,  NOT  USED.  CAPAGITOS:  EQUIPMENT'*  Capacitor  equipment  shall  he  of  the 
three-phase*  grounded-*wye,  outdoor  type  rated  for  continuous  operation  [and  auto-, 
matlcally  switched] ,  Equipment  shall  he  suitable  for  mounting  on  a  single  pole , 
Polychlorinated  biphenyl  (PCS)  shall  not  be  used  as  the  dielectric.  Equipment 
Sii 

shell  be  adequately  rated  for  the  system  voltage*  The  indicated  fcvars  shall  be 
automatically  switched  by  [single-step-  ftime  switch]  [voltage]  [current! 
[kilovar]  control*]  [multiple -step  [voltage]  [kilovar]  control  providing  the 

mi  .  ■ .  ; . ^  y  r '  ’ 

indicated  number  of  steps  and  switching  the  indicated  kvar.)  [Necessary 
transformers  shall  he  provided  for  sensing  circuit  variations  and  for  low- 
voltage  control*  Oil- immersed  switches  shall  be  provided  for  automatic  switching 
of  capacitors]  [,  and  shall  he  electrically  separate  from  ungrounded  capacitor 
enclosures  aud  metal  frames | .  Installations  shall  include  one  primary  fuse 
cutout  and  one  surge  arrester  for  each  ungrounded  .phase  conductor*  Fuse  link 
ratings  shall  be  in  accordance  with  the  manufacturer's  recommendations , 
Capacitor  equipment,  except  for  [low -voltage  control  and]  primary  fuse  cutouts, 
shall  be  subassembled  and  coordinated  by  one  manufacturer*  Unite,  including 
metal  pole-mounting  supports  and  hardware ,  shall  be  shipped  In  complete  sections 
ready  for  connection  at  the  site.  [Low-voltage  equipment  shall  be  socket  or 
cabinet  type,  mounted  on  the' pole  approximately  4  feet  above  grade*  shall  he 
coimected  with  the  necessary  wiring  in  conduit  to  capacitor  equipment ,  and  shall 
he  provided  with  secondary  arrester  protection-  against  switching  surges  when 
recomm,end6d  by  the  manufacturer  *  ]■ 

#(4*a,27># . 

8.6.  NOT  USED.  AUTOMA-TIC  CIRCUIT'  'SECmSUSES Automatic  circuit 
yeclosures  shall  he  outdoor  oil  or  vacuum  type*  complete  with  devices, 
attachments,  and  accessories  required  for  installation  and  operation  and  shall 
be  suitable  for  mounting  on  a  single  pole.  Each  recloser  shall  have  continuous 
current  minimum  tripping  current,  interrupting  current*  and  making  current 
ratings  and  feclosure- times  #(d)# 

as  indicated  and  shall  be  rated  for  the  voltage  and  phase  of  the  system  in  which 
it  is  installed,  Three-phase  lockout  shall  be  provided  on  three-phase  circuits. 
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Reclosers  slsail  irtbiude"  parovisibas  for  a  saqw.-©TiGa  of  not  less  tiisn.  three 
^utojuatiG  reeXoalug  o|»aratttin$  nolese  othetwiaa  tiotad,  followed  hy  lockout  if 
the  circuit  fault  persists ^  and  for  ntamtai  openitig.,  closing,  and  lockout  by  use 
of  a  hookstlek.,  Operating  sequence,  shall  be  adjustable  for  1,  2,  S,  and  4 
operations  to  lockout  and  for  combinations  of  instantaneous  operations-  followed 
by  ti»e'  delay  Openinga  to  senure  coordination  with  other  reclosera  and  fuses  in 
the  medinm-wltage  distribution  system.  Reclosers  shall  automatically  reset 
within,  a  definite  time  interval  after  a  successful  reclosure  and.  shall  be 
supplied'  with  devices  needed  tc  provide  the  necessary  operating  power. 
Jiydraullcally-eotttrolled  raclosers  shall  be  provided  with  tank  drains  and 
sampling  valves.  Surge  arrester  protection  shall  he  provided.  |Reclosers  shall 
bo  equipped  with  f ground  fault  tripping]  [and|  [three-phase  current  -metering] 


9 .  NOT  USED  ■  LlgHi-ISG.:......!...,,. 

#<4»S>#  . 

&.!/■  fLOObLIGHTS.  Plob'dlights  shall  be  of  the  enclosed  [Class  HD,  heavy- 
duty]  [Class  GP,  general-purpose j  type  having  adjustable  support  brackets 
suitable  for  required  mountings.-  Mountings  and  brackets  shall  he- as  Indicated, 
tloodXl^ts  shall  be  equipped -with  weatherproof  plug- in  or  twist-lock  receptacles 
to  receive  photo-control  elements-,  lamps  shall  be  of  the  sizes  and  types 
indicated  and  provided -with  "appropriate  ballasts-  Ihe  optical  assemblies  must 
generate  beam  spreads  corresponding  to  the  specific  'KEhA  [borisontal  and 

#(d)# -•••'.  . 1,  '.'  y. . . 

vertical]  typejsj  designated  on  the  plans  and  defined  In  MEMA  publication  FA-1. 
9.2.  ROADtfAy  IIGHTIHG. 

9.2.1,  luminaires^  '  Luminaires 'shall  be  of  the  enclosed  type  each 
consisting  of  a  cast  aluminum  housing,  a.  finished  aluminum  reflector  for 
corrosion  protection,  an  enclosing  glass  refractor  or  globe,  and  a  slip -fitter 
capable  of  adapting  to  1-1/4  Ineb  through  2''tneb  mounting  brackets,  lAiminaIre 
heads  shall  have  standard  dimensions  suitable  for  interchangeable,  standard 
optical  assemblies,  Heatte  shall  be  Internally  wired  and  rated  600  volts, 
luminaires  shall  he  equipped  with  weatherpreof  plug-in  or  twist- lock  receptacles 
to  receive  photo-control  elements ,  Lamps  shall  be  of  the  sizes  and  types 
indicated  and  provided  with  appropriate  ballasts.  The  optical  assemblies  must 
generate  light  distribution  patterns  corresponding  to  the  specific  lES  lllumina- 

#<^)# 

tion  Type|s]  designated  on  the  plans  and  defined  in  IBS' publication  HI- 8, 

mM  ' 

9.2.2.  Brackets.  Brackets  on  wood  poles  shall  be  galvaniaed- 
steei  pipe  or  equivalent  al-uminum  .secured  to  poles-  with  through-bolts  and  lag 
screws  as  required  for  load  support.  Brackets  on  metal  poles  shall  -be  not  less 
than  [1-1/4  Inch]  |2  Inch]  and  of  the  same  type  of  metal  as  the  pcle.  Brackets 
shall  co.rrectly  position  lumlnaire.s  not  less  than  [4]  [6]  [8]  [10]  fl2]  [the 
indicated  number  -of]  feet  from  poles,  at  -not  less  than  the  mounting  heights 
indicated,  but  In  no  case'  less  than  24  feet  above  any  roadway.  Slip- fitter 
brackets,  shall  be' coordinated "with  the . luminaires,  provided,  and  brackets  used 
with  one:  type  of  l-uminalre  shall  be  identical ,  .. 

[9,3.  '  ■VAUBAL-kESlST-^ri'  COhSTRUCTIOH .  Wx-&r&  Indicated,  luminaires  shall 
be  -provided  -with  vandal- resistant  construction.  Exposed  diffusers,  reflectors, 
or  refractors  shall  be  of  a  polycarbonate  resin,  except  that  other  material  may 
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Se  iised  'protect^- by  a' polybarbonate  'v^sixi  sbiald  or  cast  iptal  ^-guard. 

i5  fa$t.  and' leas  sbsya  gr;ad.e  shall  have  ■ejtpdsad  scjreWs  ,af  i^e 
tamper*x;€slstaat  typa,  | 

. r . ■ . HI . 

4,  .I#)^^|3pfTioi'  ■:^lbaxl;i.i..,Ishalf ■■  b© ,  .i^divida^Xly,  conhxoMad .  .by  a 
phot-o-cotitrol  elaffieut  motmtad  ofi  the  iumittairs,  )8ach  ph<>to- control  eleatent  shall 
have  an  adjustable  operating  range  of  approx Intately  0,5  to  5-0  foot-'Candles  and 
$ha|.l..be  tfount&d  in  a  replaceable,  weatherproof,  plug- in  or  twistloek  assembly.] 

#<29># 

10 .  CONNECTIONS  TO  UTILITY  LINES .  The  Contractor  shall  coordinate  the  work  with 
the  Contracting  Officer  and  shall  provide  for  final  connections  to  the  ars^al^ 
|i^^^^^|electric  lines. 

11.  " '  NOT  USED .  CONNECTIONS '  SETtlE]^  MEDltM-VQLTAOE  AERIAL  AND  MSEROROUNO 
SYSTEMS.  ^diere  indicated,  connections  between  medium- voltage  aerial  and 
underground  ayatema  shall  ha  juade  as  shown.  Roles,  •  brackets,  crossarms, 
insulators,  wire,  surge  arresters,  primary- fuse  cutouts,  hardware,  molding, 
[conduit, 3  grounding,  and  guying  shall  be  provided  under  this  section  of  the 
specifications  and  connected  to  the  underground  service.  [CTonduit,  cable,  and 
cable  terminations  are  specified  in  SECTION:  ELECTRICAL  DISTRIBUTION  SYSTEM, 
UNDERGROUND.  J 

12.  GROUNDING.  Equipment,  neutral,  and  surge  arrester  ground  systems  shall  be 
installed  at  poles  where  indicated. 

12.1.  GENERAL  REQUIREMENTS.  A  resistance  of  not  greater  than  25  ohms  shall 
be  provided,  unless  otherwise  specified.  Ground  resistances  shall  be  measured 
in  normally  dry  conditions  not  less  than  48  hours  after  rainfall.  Resistances 
of  systems  requiring  separate  ground  rods  shall  be  measured  separately  before 
bonding  below  grade.  The  combined  ground  resistance  of  separate  systems  bonded 
together  below  grade  may  be  used  to  meet  the  specified  ground  resistance,  but 
the  minimum  number  of  rods  indicated  must  still  be  provided. 

12.1.1.  Ground  Rods.  Ground  rods  shall  be  of  i|icopper-clad  steelj| 
[galvanl2:ed  oonformin^  to  AKSI  0135.30],  not  less  than 
3/4  inch  in  diameter  by  8  feet  in  length,  and  shall  be  driven  into  the  ground 
until  tops  of  rods  are  approximately  1  foot  below  finished  grade.  Where  the 
specified  ground  resistance  cannot  be  met  with  the  indicated  number  of  ground 
rods,  additional  grounds  rods,  longer  ground  rods,  or  deep -driven  sectional  rods 
shall  be  installed  and  connected  until  the  specified  resistance  is  obtained, 
expect  that  not  more  than  three  additional  8 -foot  ground  rods  shall  be  required 
at  any  one  installation.  Ground  rods  shall  be  spaced  as  evenly  as  possible  at 
least  6  feet  apart  and  connected  2  feet  below  grade. 

12.1.2.  Connections.  Connections  above  grade  shall  be  made  with 
bolted  solderless  connectors,  and  those  below  grade  shall  be  made  by  a  fusion¬ 
welding  process.  In  lieu  of  a  fusion- welding  process,  a  compression  ground  grid 
connector  of  a  type  which  uses  a  hydraulic  compression  tool  to  provide  the 
correct  circumferential  pressure  may  be  used.  Tools  and  dies  shall  be  as 
recommended  by  the  manufacturer.  An  embossing  die  code  or  other  standard  method 
shall  provide  visible  indication  that  a  connector  has  been  adequately  compressed 
on  the  ground  wire.  Where  ground  wires  are  connected  to  aluminum- compos it ion 
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conductors,  specially  treated  or  lined  copper- to -aluminum  connectors  suitable 
for  this  purpose  shall  be  utilized. 

12.2.  NEUTRAL  GROUNDING.  Neutral  conductors  shall  be  grounded  where 
indicated.  Ground  wire  sizes,  not  otherwise  indicated,  shall  have  a  current- 

carrying  capacity  of  at  least  20  percent  of  the  largest  neutral  conductor  to 
which  a  ground  wire  is  connected,  but  in  no  case  smaller  than  No.  6  AWG.  Each 
connection  to  earth  shall  consist  of  a  ground  wire  connected  to  a  ground  rod 
driven  into  the  ground  approximately  3  feet  out  from  the  base  of  the  pole. 
Ground  wires  on  wood  poles  shall  be  protected  by  half-round  wood,  plastic,  or 
fiber  molding  from  a  point  18  inches  above  the  ground  line  up  the  length  of  the 
pole.  Rigid  or  intermediate  steel  conduit  shall  protect  ground  wires  on  poles 
from  a  point  14  inches  above  grade  to  a  point. 6  inches  below  grade.  Conduits 
shall  be  terminated  with  a  grounding  bushing  at  each  end,  and  the  ground  wire 
shall  be  connected  to  each  bushing.  Conduits  shall  be  held  in  place  by  two,  two- 
hole,  galvanized,  rigid  conduit  straps  spaced  approximately  9  inches  apart. 
Moldings  shall  be  stapled  to  wood  poles  at  intervals  not  exceeding  2  feet,  with 
one  staple  not  more  than  3  inches  from  each  end  of  the  molding.  Single-point 
serrated  staples  of  a  type  suitable  for  use  with  the  molding  shall  be  used  for 
stapling  molding  to  wood  poles.  When  not  covered  by  molding,  ground  wires  shall 
be  stapled  to  wood  poles  at  intervals  not  exceeding  2  feet.  On  metal  poles,  a 
preformed  galvanized  steel  strap,  5/8 -inch  wide  by  22 -gage  minimvim  by  length  as 
required,  secured  by  a  preformed  locking  method  standard  with  the  manufacturer, 
shall  be  used  to  support  a  groUnd  wire  installation  on  the  pole  and  spaced  at 
intervals  not  exceeding  5  feet  with  one  band  not  more  than  3  inches  from  each 
end  of  the  vertical  ground  wire.  Bends  greater  than  45  degrees  in  ground  wire 
connections  to  ground  rods  are  not  permitted. 

#(16)|  . 

12.3.  EQUIPMENT  GROUNDING.  Equipment  such  as  lumltiaires,  medium- voltage 
eable  terminations  and  messengers,  metal  poles,  operating  mechanisms  of  pole 
top  switches,  transformer,  capacitor,  and  recloser  frames  (cases)  and  other 
noncurrent- carrying  metal  items  shall  be  grounded  as  required.  Ground  wire 
sizes,  not  otherwise  indicated,  shall  be  not  smaller  than  No.  6  AWG.  Connections 
to  earth  shall  be  made  in  the  same  manner  as  required  for  secondary  neutral 
grounding.  Equipment  or  devices  operating  at  less  than  750  volts  such  as 
Ixaminaires)  may  be  connected  to  secondary  neutral  grounds.  Equipment  operating 
at  more  than  750  volts  (such  as  transformers  or  group -operated  load  interrupter 
switches)  shall  be  provided  with  grounds  separate  from  secondary  neutral  grounds, 
but  both  grounds  shall  be  bonded  together  below  grade  at  the  ground  rods .  Metal 
poles  shall  be  grounded  at  each  pole  and  these  grounds  shall  not  be 
interconnected  with  any  other  grounds . 

12.4.  SURGE  ARRESTER  GROUNDING .  Surge  arresters  shall  be  grounded.  Ground 
resistance  for  intermediate -class  arresters  shall  be  not  more  than  10  ohms  and 
for  distribution- class  arresters  shall  be  not  more  than  25  ohms.  Ground  wire 
connections  shall  be  not  less  than  No .  4  AWG  for  distribution  arresters  and  No . 
1/0  AWG  for  intermediate  arresters.  Connections  to  earth  shall  be  made  in  the 
same  manner  as  for  secondary  neutral  conductors  but  run  to  a  ground  rod  separate 
from  the  secondary  neutral  ground  rod.  Surge  arrester  grounds  may  use  the  same 
ground  wires  provided  for  equipment  operating  at  more  than  750  volts.  Surge 
arrester  and  secondary  neutral  grounds  shall  be  separate  from  and  independent 
of  each  other  but  both  grounds  shall  be  bonded  together  below  grade  at  the  ground 
rods . 
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13.  TESTS. 

13.1.  OPERATING  TEST.  After  the  installation  is  completed,  the  Contractor 
shall  conduct  an  operating  test  for  approval.  Equipment  shall  be  demonstrated 
to  operate  in  accordance  with  the  requirements  herein.  Tests  shall  be  performed 
in  the  presence  of  the  Contracting  Officer.  The  Contractor  shall  furnish 
instruments  and  personnel  required  for  the  test,  and  the  Government  will  furnish 
the  necessary  electric  power. 

13.2.  GROUND -RESISTANCE  MEASUREMENTS.  Ground- resistance  measurements  of 
each  ground  rod  shall  be  taken  and  certified  by  the  Contractor  to  the  Contracting 
Officer.  The  Contractor  shall  submit  in  writing  to  the  Contracting  Officer  upon 
completion  of  the  project,  the  measured  ground  resistance  of  each  ground  rod 
and  grounding  system,  indicating  the  location  of  the  rod  and  grounding  system, 
as  well  as  the  resistance  and  soil  conditions  at  the  time  the  measurements  were 
made.  When  the  building  water  service  is  used  as  a  ground  or  part  of  the 
grounding  system,  ground- resistance  measurements  shall  also  be  made  of  this 
connection.  Ground-resistance  measurements  shall  be  made  in  normally  dry 
weather,  not  less  than  hours  after  rainfall,  and  with  the  ground  under 
test  isolated  from  other  grounds.  The  resistance  to  ground  shall  be  measured 
using  the  fall-of -potential  method  described  in  IEEE  No.  142. 

13.3.  NOT  USED.  PREaSSSEMBLED  CA%V^  TKSt,  After 
iBBtaliation,  [prior  to  connection  to  an  existing  eystem^  ]  and  before  the 
operating  the  medium-voitage  preassemblod  cable  aystem-  nhall  be  given  a 
high  potential  test.  Direct- current  voltage  shall  be  applied  on  each  phase 
conductor  of  the  system  by  connecting  conductors  as  one  terminal  and  connecting 
grounds  or  metallic  shieldings  or  sheaths  of  the  cable  at  the  other  terminal  for 
each  test.  Prior  to  making  the  test,  the  cables  shall  be  isolated  by  opening 
applicable  protective  devices  and  disconnecting  equipment.  The. method,  voltage, 
length  of  time,  and  other  characteristics  of  the  test  shall  be  in  accordance  with 
NEMA  W€  7  or  W€  $  for  the  particular  type  of  cahle  installed,  and  shall  not 
exceed  the  recomendations  of  IEEE  No,  404  for  cable  joints  unless  the  cable  and 
accessory  manufacturers  indicate  higher  voltages  are  acceptable  for  testing. 
Should  any  cable  fall  due  to  a  weakness  of  oomductor  insulation  or  due  to  defects 
or  injuries  incidental  to  the.  installation  cr  because  of  improper  installation 
of  cable ^  cable  joints,  terminations,  or  other  connections ^  the  Eo:ntractor  shall 
make  necessary  repairs  or  replace  cables  as  directed  by  the  Contracting  Officer. 

13.4.  SAG  AND  TENSION  TEST.  The  Contracting  Officer  shall  be  given  prior 
notice  of  the  time  schedule  for  stringing  conductors  or  cables  serving  overhead 
medium-voltage  circuits  and  reserves  the  right  to  witness  the  procedures  used 
for  ascertaining  that  initial  stringing  sags  and  tensions  are  in  compliance  with 
requirements  for  the  applicable  loading  district  and  cable  weight. 
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!  1 


. '  Position  of  Guy 
vyhen  req'd. 


I  1 
I  I 
I  , 

Uj 


ek-d 


— — 

I  i  bs 


yj 


Specify  VB!  A  for 
offset  neutrol  assembly 


ITEM  ,N0, 

1  2 


MATERIAL 


^ _ 2  j  Insulotof'  pin  type  _ 

c  I  Bolt,  mochine,  5/8’ x  reqd.  length 

d  3  Wosher,  squore  2  1/4" _ 

f  2  Pin,  crossoriT!,  steel,  5/8  x  14 
q  I  Crossorm,  3  1/2*'  x  4  1/2 'x  8-0 
j  I  3  Screw.loq,  1/2  x4"(VBIA only ) 

j  Lock  nuts 


ITEM 

NO. 

MATERIAL 

c  u 

2 

Brace,  wood.  28" 

i 

2 

Bolt,  carriage,  3/8"  X  4  i/2 

i 

I 

Screw,  loq.  l/2"x  4‘‘(VBI  only) 

j  bs 

1 

Bolt,  single  upset,  insulated (VBI  only ) 

1  ec 

1 

Brocket, of  fset,  neutrol  (VBIA  only] 

14.4/24.9  KV,  TWO  PHASE 
CROSSARM  CONSTRUCTION,  0“  TO  5“  ANGLE 
SINGLE  PRIMARY  SUPPORT 


Jon  1.1963 


!vbi,vbia 


14.4/24.9  KV.  TWO  PHASE 
CROSSARM  CONSTR.- DOUBLE  PRIMARY  SUPPORT 
MAX. TRANSVERSE  LOADING  750  LBS./PIN 


(5®  TO  30®  MAX.  ANGLE) 


I  MATERIAL 


-  Bolt,  machine,  5/8"  x  req‘cl.  length 

Clomp,  guy  _ 

Guy  wire,  S.  M.,  7  strand 

Clomp,  onchor  rod  ^ndi n 

Guy  hook,  J _ 

Guy  plote,  4"  x  8"  14  Quoge 
Noil,  8  penny,  gotv- 
Jumper,^  6  S.D.  copper  or  equivolent 
Connectors,  os  req'd. 


Locknuts 


N£,  REQ'D.  N£.  REQ'D. 


_ ! _ !_ _ 

l-Liqht  Duty  |- Heavy  Duty 
Req*d.  Length  Req’d.  Length 


72/12.5  KV 

SINGLE  LOOP  GUY.  _  WRAPPED  TYPE 


Jon  I.  1962 


itn  -E 


F4-  I  E 
EXPANDING 


MATERIAL 


F4-I 

NO. 


S 


^od,  onchor' thimble  type  eye 

Anchor,  service _ 

Holding  power _ 


2500 


ASSEMBLY  UNIT 

F4-I  E  _ 

NO. _ 

1  _ 

■  J _ 

2500*^ 


SERVICE  ANCHOR  ASSEMBLY 


ek 


Notes: 

1.  Designate  VGIO  for  conventiona!  tronsformer 
with  tank  mounted  cutout  ond  arrester,  VG 66 
for  transformer  with  double  gaps  and  internal 
fuse,  VGI06  for  self  protected  transformer. 

2.  See  guide  drawings  for  details  of  tronsformer 
secondary  and  service  connections. 


ITEM 

NO. 

MATERIAL 

■ 

ITEM 

NO. 

MATERIAL 

c 

? 

Bolt,  machine,  5/8*'  x  req’d.  length 

an 

1 

Transformer 

- - — ^ — - - — - - - -  ““ 

d 

z 

Washer,  square,  2  1/4" 

op 

O- 

Ciorr.p,  hot  line,  top  assembly 

n 

Connectors,  os  required 

v 

i  _ 

i  cq 

1  .mpti^rc  ,  fttronded-  as  reauired 

r 

06 

\  \ 

Liqhtninq  arrester  (VG  10  only) 

i 

bv 

l_Rods^rmor  - 

1  of  1 

1 

Cutout,  fuse,  open  link  (VGIO  only) 

1 

_ ^1 

ek 

1  Locknuts  _ 

I2Lj 

— 

SINGLE 


14.4/24.9  KV. 

PHASE  TRANSFORMER 


AT  DEADEND 


VfiiQ-  VG66.  VG106 


Jon.  1963 


Source 


Specify  this 

v^unit  to  be  J — ir^ 

furnished  with  > 

fuse  tube  or  .^Lood  2 

switch  blade.  '  \\=^ 

M5-IO 


Source 

ek' 


M5-I 


c-d-ek 


c-d-  ek 


M5-I3 


'  ^c-d-ek 


1 

4'-o” _ y 

J  4‘  -  O" 

- - - M 

M5- 

14,  M5-I5 

1 

- _ _ 

1  m  1 

5’  -  O" 

_ _ _ _ _ _ » 

I  MATERIAL 

Bolt,  mochine.  5/8"  X  read  length 

Bolt, machine,  1/2*  x  req'd  length _ 

'  Wosher.2  l/4"x2  l/4"x  3/16".  13/16"  hole 

Washer,  round  .  I  3/8  dig.,  9/16  hole _ 

'  Ctossorm,  3  1/2"  x  4  1/2  ' x  8'  -  0  " 
Crossorm.  3/4‘'x  4  3/4  x  lO'-O" 

Broce.flat.  I  1/4  x  1/4  x  28 _ ^ — - 

Broce.  angle.  I  1/2  x  I  1/2  xyi6  .60  span 

Bolt, carri  age,  3/8  x  4  1/2 _ 

Screw,  lag.  1/2  x  ^ _ 

'  Connector _ _ _ 

'  Cutout,  single  -shot _ 

Jumper _ _ _ _ ^ _ 

Cutout  ond  arrester  combinotion _ 

Broce,  wood.  60  span _ 

'  Locknuts  ,  _ 

~MfcsnTm  S  3^t“x  4  3»^'  x  8  -0 


M5-16 


_ number  required  _ 

M5-9  IM5-I0  IM5-II  IM5-I2|M5-I3  |M5-I4[M 

- 1  I  I _ 

2  2 _ 


5-15  M5-16 
J _ 

2  2  ~ 


_  1  ■ 

MISCELLANEOUS  PRIMARY 

1  1  i  1...— 

ASSEMBLIES 

Jonl,  1962 

M5-9  TO  16 

For  tool  opplicotion,  insert  half  the  reinforcements  in  one  cavity  and  the  other  half  in  the 
other  covity  of  the  open  wrenches,  keeping  the  ends  even.  Hook  wrenches  over 
the  conductor  and  close  jaws.  Space  wrenches  approximately  one  reinforce¬ 
ment  pitch  apart  and  twist  them  In  the  same  direction  as  the  lay  of  the  con¬ 
ductor.  Wind  each  wrench  to  the  end  ot  the  reinforcements  and  remove. 


For  hand  application,  hold  one  or  more  reinforcements  against  the  conductor 
with  midpoint  at  the  insulator,  ond  rotate  in  same  direction  os  the  loy  of 

the  conductor,  for  three  or  four  inches  each  side  of  center.  In  likemonner 
apply  remoining  reinforcements  to  center  section.  After  all  hove  been  started, 
complete  the  opplicotion  by  a  rotary  outward  wiping  motion  of  the  bond.  Make 
certain  that  the  ends  snap  into  piece  in  proper  orxter. 


PREFORMED  ALUMINUM  ALLOY  ARMOR  RODS 


4/D{6xl)  60 


3/0{6xl)  56 


2/0(6xl)  54 

l/D(6xl)i  52 


I  (6x1) 


DIAM. 


LENGTHLENGThInO,  wire  DIAM. 


PLUS  A.C.S.R.  SINGLE  DOUBLE  PER  DIAM.  PLUS 


RODS _ SUPPORTSUPPORT  SET  (IN.)  RODS 


.927  II  2  (7x1)  44"  56"  I  9  .146  .613 


PREFORMED  ARMOR  RODS 
A.C.S.R.  CONDUCTORS 


M40-i2 


IH2004/MFS 

ZERO  ACCIDENTS 

SECTION  16415 
ELECTRICAL  WORK,  INTMIOR 

INDEX 


1. 

APPLICABLE  PUBLICATIONS 

IBG. 

POWER- SWITCHGEAR  ASSEMBLIES 

2. 

GENERAL 

(DEADFRONT  DISTRIBUTION 

3. 

SUBMITTALS 

SWITCHBOARDS,  NOmiAL  DUTY) 

4. 

WORKMANSHIP 

16. 

NOT  USE  CABINETS 

5. 

MATERIALS  AND  EQUIPMENT 

17. 

FUSES 

6. 

GROUNDING 

18. 

NOT  USE  UNDERGROUND-SERVICE 

7. 

WIRING  METHODS 

19. 

AERIAL  SERVICE 

8. 

BOXES  AND  SUPPORTS 

20. 

MOTORS 

9. 

NOT  USE  DlVlOfi'-  FLAf  ES 

21.  MOTOR  CONTROL 

10. 

RECEPTACLES 

22. 

MOTOR-DISCONNECT  MEANS 

11. 

NOT  USE  WALL  SWITCHES 

23.  TRANSFORMERS 

12. 

CIRCUIT  BREAKERS 

24. 

NOT  USE  LAMPS  AND  LIGHTING 

13. 

■ii 

’’service  and  metering  equipment 

25. 

NOT  USE  Installation’  gI 

14. 

PANELBOARDS 

••■■’;X-’:RAY’’.EQUiPME^ 

14A. 

NOT  USE  P0WE8,  DISTRIBUTION  CENTSTlS 

26.  NOT  USE  HHMli 

i5A. 

NOT  USE  POWER- SWITCHGEAR  ASSEMBLIES  "( 

I^W 

27 .  EQUIPMENT 

CONNECTIONS 

VOLTAGE  POWER  CIRCUIT  BREAKER 

28. 

PAINTING  AND  FINISHING 

SWITCHGEAR)  ’ 

29. 

REPAIR  OF  EXISTING  WORK 

ISB, 

P0W]^-SWITCHGEAR  ASSEMBLIES 

30. 

TESTS 

(DEADFRONT  DISTRIBUTION 

31.’  • 

SPARE’  tmxs 

SWITCHBOARDS,  HEAVY  DUTY) 

#P)#  .  . . .  .  .  . .  . . .  .  . .  .  ...  . 

A'tts.chments :  Std.  Dwg,  40-06 "04,  Sh-eets  «  ,  »  .  ■>  and 

Std-  Dwg.,  AO-lS'Ol,  SLefet  2 


1.  APPLICABLE  PUBLICATIONS.  The  publications  listed  below  form  a  part  of  this 
specification  to  the  extent  referenced.  The  publications  are  referred  to  in  the 
text  by  the  basic  designation  only. . 

1.1.  FEDERAL  SPECIFICATIONS  (Fed.  Spec.). 


J-C-30A 
&  Am-1 
L-C-530C 
L-P-387A 
&  Am-1 
&  Int.  Am- 
L-P-1035A 


Cable  and  Wire,  Electrical  (Power,  Fixed 
Installation) 

Coating,  Pipe,  Thermoplastic  Resin 
Plastic  Sheet,  Laminated,  Thermosetting 
(For  Designation  Plates) 

Plastic  Molding  Material,  Vinyl  Chloride 
Polymer  and  Vinyl  Chloride -Vinyl  Acetate 
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L-T-001512A 

(GSA-FSS) 

W-B-30A 
.  &  Ahi-2 
W-C-375B/GEN 

W-C-586C 

W-C-596F/GEN 
&  Suppl .  1 
W-C-1094A 

W-F-406C 

W-F-408C 
&  Am-l 
W-F-414F 
&  Irtt.  Aib-I 
W-F-1234A 

W-F-i662A 
&  ittt.  Affi-S 
W-F-1814A/GEN 
&  Suppl .  1 
W-J-800E 

Isf-L-IOIH 
&  Suppl-  1 
y-VD01l6D 
W-L-14aa 

$1.  itit,  Ani-4 

y-L-3051> 

6c  Ittt,  Am-l 
W-P-115b 
W-S-610D 
W-S-865C 
6c  Int  Am- 2 
CC-M-1807A 

GG~l-44gE 
HH-I-553C 
6c  Am-l 
HH-I-595C 

WW-C-00540C 
6e  Int.  Am-l 
WW-C-566C 
AMERICAN  NATIONAL 
C2-1987 
C12. 1-1988 
C12. 4-1984 


Copolymer,  Rigid 

Tape,  Pressure-Sensitive  Adhesive,  Pipe 
Wrapping 

Ballast,  Fluorescent  Lantp  (Mon.-Bolychlortnat&d 
Biphenyl  Type) 

Circuit  Breakers,  Molded  Case;  Branch  Circuit 
and  Service 

Conduit  Outlet  Boxes,  Bodies,  and  Entrance 
Caps,  Electrical:  Cast  Metal 
Connector,  Electrical,  Power,  General  Specifi¬ 
cation  for 

Conduit  and  Conduit  Fittings,  Plastic,  Rigid 

Fittings  for  Cable,  Power,  Electrical  and 
Conduit,  Metal,  Flexible 
Fittings  for  Conduit,  Metal,  Rigid  (Thick- 
Wall  and  Thin-Wall  (EMT)  Type) 

Fixture,,  hinting  (Fluorescent,  Altematlng- 
Gurrent,  Pendant  Mounting) 

Fixture,  Lighting  (Fluorescent  Lamp, 
a#ndna:tstiai:| 

Fixture,  Lighting  (Fluorescent,  Alternating- 
Current,  Recessed  and  Surface  Gelling) 

Fuse,  Cartridge,  High  Interrupting  Capacity 

Junction  Box;  Extension,  Junction  Box;  Cover, 
Junction  Box  (Steel,  Cadmium,  or  Zinc-Coated) 
Lamp,  Incandescent,  (Electric,  Large  Tungsten- 
Filament)  (General  Specification) 
lamps,  Fluorescent  (General  Specification) 
Lampholder,  Adapter  and  Shadeholder,  Medium- 
Screw-  Shell,  125,  250,  and  600  Volts 
Light  Set,  General  Illumination  (Emergency 

Panel,  Power  Distribution 
Splice  Conductor 

Switch,  Box,  (Enclosed),  Surface -Mounted 

Motors,  Alternating  Current,  Fractional  and 
Integral  Horsepower  (500  HP  and  Smaller) 
Illuminator,  X-Ray  Film 

Insulation  Tape,  Electrical,  (Rubber,  Natural 
and  Synthetic) 

Insulation  Tape,  Electrical,  Pressure - 
Sensitive  Adhesive,  Plastic 
Conduit,  Metal,  Rigid:  and  Coupling,  Elbow, 
and  Nipple,  Electrical  Conduit:  Aluminxim 
Conduit,  Metal,  Flexible 
STANDARDS  INSTITUTE,  INC.  (ANSI)  STANDARDS. 
National  Electrical  Safety  Code 
Code  for  Electricity  Metering 
Mechanical  Demand  Registers 
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C12. 10-1978 


Watthour  Meters 


1.3. 

1.4. 

1.5. 

1.6. 


C12.il- 1987  itistraaetjt  Traft$f others  ton  Revefiue  Metering. 

10  KV  BIL  Xiirongfe  350  KV  M  fJS¥  ttixonj^ 

69  KV  mv) 

€17.11-19-81  Low-Voltage  AG  Power  GixcmC  Breakers  Osed  in 

;:;s;EieBsiee'Q.iEea 

019.1-1981'  Electrical  Analog  indicating  InstrnaRents 

057.13-1978  Retjuirejnenta  for  Instrument  transformers 

€78.380-1984  Method  for  the  Beeig-nation  of  Eigh-Intensity- 

igB;is:ehargeAaai|)3g: 

082.4-1985  Hxgh-Intensity-Bxscharge  Lamp  Ballasts 

(Multiple  Supflj  typo) 

C97. 1-1972  Low-Voltage  Cartridge  Fuses  600  Volts  or  Less 

AMERICAN  SOCIETY  FOR  TESTING  AND  MATERIALS  (ASTM)  PUBLICATION. 

D  69-85  Friction  Tape 

AMERICAN  WATER  WORKS  ASSOCIATION  (AWWA)  STANDARD. 

C  203-78  Coal-Tar  Protective  Coatings  and  Linings  for 

Steel  Water  Pipelines- -Enamel  and  Tape-- 
Hot-Applied 

INSTITUTE  OF  ELECTRICAL  AND  ELECTRONICS  ENGINEERS  (IEEE)  STANDARDS. 
No.  18-1980  Shunt  Power  Capacitors 


C37. 11-1981 

019.1-1981' 

057.11-1978 

€78.380-1984 

p82.4-'19'85 

C97. 1-1972 


No.  18-1980  Shunt  power  Capacitors 

Nor  142-1982 Recommended  Practice  for  Grounding  of  Indus¬ 
trial  and  Commercial  Power  Systems 
NATIONAL  ELECTRICAL  MANUFACTURERS  ASSOCIATION  (NEMA)  STANDARDS. 


B€  1-1983 
■  Ind.  Rev,  1 
ICS  1-197^" 
Incl.  Rev.  1 
thru  4  (R  1983) 
ICS  2-1983 
Incl.  Rev.  1 
thru  3 
ICS  3-1983 
ICS  4-1983 

ICS  6-1983 
Incl.  Rev.  1 
(R  1983) 

MG  1-1987 
MO  10-1981' 

PB  2-1984 
RN  1-1986 


SC  3d981 
SG  5-1981 
TC' 2-1983' 

VE  1-1984 


Busways 

General  Standards  for  Industrial  Control  and 
Systems 

Industrial  Control  Devices,  Controllers  and 
Assemblies 

Industrial  Systems 

Terminal  Blocks  for  Industrial  Control  Equip¬ 
ment  and  Systems 

Enclosures  for  Industrial  Controls  and  Systems 


Motors  and  Generators 

Energy  Management  Guide  for  Selection  on  Use  of 
Polyphase  Motors 

Deadfront  Distribution  Switchboards 
Pol3rvinyl- Chloride  Externally  Coated 
Galvanized  Rigid  Steel  Conduit  and  Electrical 
Metallic  Tubing 

Low- Voltage  Power  Circuit  Breakers 
Power  Switchgear  Assemblies 
Electrical  Plastic  Tubing  (EPT)  and  Conduit 
(EPC-40  and  EPC-80) 

Cable  Tray  Systems 
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Inci,  Rev.;  X 
l-*a983. 


1.7.  NATIONAL  FIRE  PROTECTION  ASSOCIATION  (NFPA)  PUBLICATIONS. 

No.  70-1990  National  Electrical  Code  ("NEC") 

No.  101-1988  Code  for  Safety  to  Life  From  Fire  in  Buildings 

and  Structures  ("Life  Safety  Code") 

1.8.  UNDERWRITERS  LABORATORIES,  INC.  (UL)  PUBLICATIONS. 

Building  Materials  Directory  (Jan  1988  with  Quarterly  Supplements) 


UL  5 

Surface  Meta.i  Raceways  aud  Fittings  (May  28, 

:  1985,  lUth  Ed.}'  '  ■  ■ 

UL  20 

General-Use  Snap  Switches  (Jun  12,  1986, 

10th  Ed.;  Rev  thru  Sep  23,  1986) 

UL  50 

Cabinets  and  Boxes  (Apr  25,  1980,  8th  Ed.; 

Rev.  thru  Feb  21,  1982) 

UL  57  . 

Electric  Lighting  Fixtures  <Aug  30,  1972,  12th 
'  Ed.;  Errata  Sep-  23,  1975;  Rev.  thru  Jul  22, 
1982) 

UL  98 

Enclosed  and  Dead  Front  Switches  (Jan  13,  1987, 
11th  Ed.;  Rev  thru  Feb  3,  1988) 

UL  198C 

High- Interrupting- Capacity  Fuses ,  Current- 
Limiting  Types  (Jul  21,  1986,  5th  Ed.;  Rev. 
thru  Mar  26,  1987,  Errata  Sep  3,  1987) 

UL  198F 

FXttg  Fuses  (Mar  14,  1988,  4th  Ed.) 

UL  198ii 

Class  T  Fuses  (Jul  13,  1988.  4th  Ed.) 

UL  360 

Liquid-Tight  Flexible  Steel  Conduit  (Aug  18, 
1986,  3rd  Ed.) 

UL  467 

Grounding  and  Bonding  Equipment  (Nov  22,  1984, 
6th  Ed.;  Rev.  April  30,  1985) 

UL  498 

Attachment  Rings  and  Receptacles  (Nov  3,  1986,  ; 
11th  ed. ;  Rev  thru  Jan  14,  1989) 

UL  506 

Specialty  Transformers  (Dec  26,  1979  9th  Ed; 
Rev.  thru  Feb  4,  1989) 

UL  508 

Industrial  Control  Equipment  (Aug  17,  1984, 
14th  Ed.;  Rev.  thru  Dec  5,  1986) 

UL  514A 

Metallic  Outlet  Boxes  (Dec  1,  1983,  7th  Ed.; 
Rev.  thru  June  13,  1989) 

UL  514B 

Fittings  for  Conduits  and  Outlet  Boxes  (Mar  15 , 
1989,  2nd  Ed.) 

UL  514C 

Nonmetallic  Outlet  Boxes ,  Flush  Device  Boxes  and 
Covers  (Oct  31,  1988,  2nd  Ed;  Rev  thru  Jun  13, 
1989) 

UL  674 

Electric  Motors  and  Generators  for  Use  in 
Hazardous  Locations,  Glass  I,  Groups  G  and  D, 
Class  II,  Groups  E,  F,  G  (1st  Ed.,  Rev  thru 
Nov  21,  1984) 

UL  797 

..Electrical  Metallic  Tubing  ' (Oct  10,  1983,  5 tfe. 
Ed.) 

UL  817 

Cord  Sets  and  Power-Supply  Cords  (Dec  22, 

1986,  9th  Ed.;  Rev  thru  Sep  7,  1987) 

UL'844 

Electric-  Lighting  Fixtures  for  Use  in 

Hazardous  Locations  (Nov  29,  1984,  9th  Ed,; 
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Rev  {3ce  Id,  198&> 

845  '  ’  .Cctitrol  Centers  (Feb  1.8, '  1988,  Srd.M,  ;• 

Rev  tbx«  Sep  7,  1988) 

UX,  857  Bus®ays  a»d  Associated  Fittings  (Jan  11,  1?82, 

9.tb  Ed..;;  Rev...  thru  bee  28,  .1987) 

UL  869  Service  Equipment  (May  28,  1984,  6th  Ed.;  Rev. 

thru  Jun  8,  1987) 

Pi,  877  Circnlt  Breskera  and  Circuit  Breaker  Enclosures 

For  Use  in  Hazardous  (Classified)  Locations 
(Aug  15,  1985,  3rd  Ed,,  Rev  thru  Mar  23,  1987) 
IXL  886  Outlet  Boxes  and  Fittings  for  Use  in  Hazardous 

(Classified)  Lonattona  (Jun  12,  1985,  9th  Id., 
Rev  thru  Feb  2,  1988) 

UL  891  Dead-Front  Switchboards  (Nov  13,  1984,  8th  Ed.; 

Rev  thru  Feb  1,  1988,  Errata  Apr  1,  1988) 

UL  894  Switches  for  "Dse  in  Hazardous  (Classified) 

. .Tjocations  {Sep  17',  1986,  dth  Ed,';  Rev  thru 

Jul  13,  1987) 

UL  924  ’  Emergency  Lighting  and  Fower  Equipment  {Mar 

16,  1984,  6th  Fd., ;  Rev  thru  Jul  24,  1987) 

UL  943  Ground- Fault  Circuit  Interrupters  (Dec  11, 

1972,  1st  Ed.;  Rev.  thru  Dec  5,  197'7) 

UL  ID22  line  Isolation  Monitors  (Jul  30,  1979,  2nd 

.  Ed. ;  Rev,  thru  Jun  15,  1984): 

UL  1029  High-intensity-Discharge  Lamp  Ballasts 

(Dec  1,  1986,  4th  Ed,;  Rev  thru  Jul  19,  1988) 
UL  1047  Isolated  Power  Systems  Equipment  (Aug  18, 

1976,  1st  Ed,;  Rev.  thru  Sep  13,  1985) 

UL  1236  Battery  Chargers  (Dec  23,  1986,  3rd  Ed. 

UL  1242  Intermediate  Metal  Conduit  (Oct  10,  1983,  1st 

Ed.;  Rev  April  10,  1986) 

UL  1570  Standard  for  Fluorescent  Lighting  Fixtures 

(Apr  11,  1988,  3rd  Ed.;  Rev  thru  Sep  9,  1988) 
UL  1571  Incandescent  Lighting  Fixtures  (Feb  7,  1984, 

2nd  Ed. ;  Rev  thru  Mar  31,  1987) 

UL  1572  High  Intensity  Discharge  Lighting  Fixtures 

(Dec  10,  1984,;  Rev  thru  May  2,  1988) 


2.  GENERAL. 

2.1.  RULES.  Unless  otherwise  specified,  the  installation  shall  conform 
to  the  requirements  of  the  National  Electrical  Code,  NFPA  No.  70.  Damp 
locations,  in  addition  to  those  defined  in  the  NEC,  shall  include  all  cold- 
storage  areas  and  the  interior  exposed  surfaces  of  all  perimeter  single  wythe 
masonry  or  concrete  walls  above  or  below  grade .  Wet  locations ,  in  addition  to 
those  defined  in  the  NEC,  shall  include  shower  rooms  and  commercial- type  laundry 
facilities . 

2.2.  COORDINATION .  The  drawings  indicate  the  extent  and  the  general 
location  and  arrangement  of  equipment,  conduit,  and  wiring.  The  Contractor 
shall  become  familiar  with  all  details  of  the  work  and  verify  all  dimensions  in 
the  field  so  that  the  outlets  and  equipment  will  be  properly  located  and  readily 
accessible.  Lighting  fixtures,  outlets,  and  other  equipment  and  materials  shall 
be  located  to  avoid  interference  with  mechanical  or  structural  features; 
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otherwise,  lighting  fixtures  shall  be  symmetrically  located  according  to  the  room 
arrangement  when  uniform  illumination  is  required,  or  asymmetrically  located  to 
suit  work  tasks  when  work  stations  are  fixed  by  design  and  shown  on  contract 
drawings.  Raceways,  jtaietioh  ot$tlet  and.  lighting  fixtures  shall  not 

be  supported  from  sheet  metal  roof  decks.  Attaebrnetm  of  suspended  electrical 
equipment  '  loads  In  excess  of  50  pounds  shall  be  made  at  panel  points 
(intersections  of  members)  of  roof  Joists.  If  any  conflicts  occur  necessitating 
departures  from  the  drawings,  details  of  departures  and  reasons  therefor  shall 
be  submitted  as  soon  as  practicable  for  written  approval  of  the  Contracting 
Officer.  $ee  SECTION:  .ClAOSES  <01100) ,  paragraph  4,5:  EQOIRHEST  ROOM 

2.3.  NOT  USED.  IDC&f JOIS ;  [Ufring  and  equipment  in  designated  locations 
shall  conform  to-  the  NFFA  No.  70  <S[EC)  for  Class  [I]  (II|  [III},  Division  |1| 

[2|  hatardoua  locations,  Equipment  shall  he  suitable  for  [Croup  _ ] 

{snid}  [cqjerating  temperature  of  .  degrees  F.}  [Wiring  and  equipment  in 
designated  locations  shall  he  of  the  claasas,  groups,  divisions,  indicated  [and 
shall  be  suitable  for  the  operating  temperature  indicated} . } 

2.4.  STANDARD  PRODUCTS.  Material  and  equipment  shall  be  a  standard 
product  of  a  manufacturer  regularly  engaged  in  the  manufacture  of  the  product 
and  shall  essentially  duplicate  items  that  have  been  in  satisfactory  use  for  at 
least  2  years  prior  to  bid  opening. 

2.5.  IDENTIFICATION  NAMEPLATES.  Major  items  of  electrical  equipment  and 
major  components  shall  be  permanently  marked  with  an  identification  name  to 
identify  the  equipment  by  type  or  function  and  specific  unit  ntimber  as  indicated. 
Unless  otherwise  specified,  all  identification  nameplates  shall  be  made  of 
laminated  plastic  in  accordance  with  Fed.  Spec.  L- P-387  with  black  outer  layers 
and  a  white  core.  Edges  shall  be  chamfered.  Plates  shall  be  fastened  with 
black-finished  round-head  drive  screws  or  approved  nonadhesive  metal  fasteners. 
At  the  option  of  the  Contractor,  the  equipment  manufacturer's  standard  embossed 
nameplate  material  with  black  paint-filled  letters  may  be  furnished  in  lieu  of 
laminated  plastic.  The  following  equipment,  as  a  minimum,  shall  be  provided  with 
identification  nameplates : 

Minimum  1/4- Inch  High 
Letters 

Panelboards 
Starters 
Safety  Switches 
Motor  Cbhttbl -Centers 
Transformers 
Equipment  (Air  Handling 
Units,  Exhaust  Fans, 

Switchgear- 
Switchboards 

2.6.  INSULATING  FLUIDS.  Fluids  containing  tetrachloroethylene  (par- 
chloroethylene)  or  polychlorinated  biphenyls  (PCBs)  are  not  acceptable  as  an 
insulating  medium  in  transformers,  ballasts,  capacitors,  or  other  equipment. 

2.7.  UNUSUAL  SERVICE  CONDITIONS.  All  items  furnished  under  this  section 
shall  be  specifically  suitable  for  the  following  unusual  service  conditions. 


Minimum  1/8 -Inch  High 
Letters 

Control  Power  Transformers 
Instriament  Transformers 
Control  Devices  (Relays , 
Contactors,  Etc.) 
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2.7.1.  Altitude.  52^5Jeet_^ove_^e^^^e^_l^el.- 

2.7.2.  Ambient  Temperature .  mi^^_20_degreesj . 

2.8.  APPLICATION  OF  THIS  SECTION.  All  electrical  equipment  and  materials 
must  conform  to  the  product  requirements  of  this  section  (ELECTRICAL  WORR| 

,  and  must  be  installed  in  the  manner  prescribed  in  this  section  to  the 
extent  not  covered  under  other  electrical  sections  of  these  specifications.  The 
provisions  of  ELECTRICAL  WORKMIlSPi  shall  also  apply  to  electrical  supporting 
items  required  by  equipment furnished  under  nonelectrical  sections  and  to 
electrical  subsystems  and  components  of  equipment  specified  as  package  assemblies 
in  nonelectrical  sections ,  unless  specifically  excluded  or  modified  in  those 
sections.  For  additional  requirements  pertaining  to  connection  of  various  t3rpes 
of  equipment,  see  paragraph  EQUIPMENT  CONNECTIONS  later  in  this  section. 

2.9.  SEISMIC  CONSIDERATIONS.  The  provisions  of  this  section  will  provide 
a  minimum  level  of  seismic  protection  (zone  1).  •fFoj!’  some  items,  add-itlonal 

measures  . required  ^  .  . SEISMIC  PROTECTION  FOR  MEGHMICAL , 

ELECTRICAL  EQOjpENT  for  specific  requirements.] 

3 .  SUBMITTALS . 

3.1.  SUBMITTAL  PROCEDURES.  Data  shall  be  submitted  in  accordance  with 
the  overall  requirements  detailed  in  the  SECTION:  SPECIAL  CLAUSES  and  the 

specific  requirements  of  this  section.  Documents  shall  consist  of  a  complete 
list  of  equipment  and  materials,  manufacturer's  descriptive  and  technical 
literature,  brochures,  catalog  cuts,  performance  data,  diagrams,  and  other 
material  as  appropriate.  As  a  minimum  the  following  must  be  submitted: 

3.1.1.  Category  I. 

Drawings  and  data  on  the  following  components: 

Service  Equipment  (Para.  5.27,  13) 

iCround  Fault  Protection  (Service)  (Para.  6.1,  13.3, 

"  30)| 

Motor  Control  (Para.  5.22,  20,  21,  27.1) 

Motor  Control  Centers  (Para.'  5.22,  21.4) 

Power  Factor  Correction  Capacitors  (Para.  20.3,5,6) 
Lighting  Controls  (Components  And  Systems) 

(Para.  5,11,  24) 

Emergency  Rower  System  (Battery  Inverter)  (Para.  24.10) 
Equipment  and  Devices  for  Use  in  Other  Than  General 
Purpose  Areas  (Para.  2,3,  2.7,  5.14.4,  10.2) 

Power  Distribution  Centers  (for  computers)  (Para,  14A) 
Secondary  Switchgear  (Fara.  5.S,  3.15,  5.25,  5.30, 
5.31,  12,-15,  17); 

Transformers  (Para.  5.34,  23) 

Nonstandard  Lighting  Fi^^tufes  (not  listed  in  Series 
40-06-04).  (Para.  5,14,  24.2) 

Metering  Equipment  :|sincluding  pulse  initiators;;| 

(Para.  5. 20, 13. 2 )i|. (Para.  13.2.1)| 

mm 

|:Conductor  Terminators  and  Connectors  Rated  i|75 
degrees  C.  (#12  through  #l)i  llOO  deg.  C.| 

(Para.  5.10,  5.29,  7.7)i| 

Special  Gable  Tray  Systems  (Para',  5.4, 7 -6) 

Special  Receptacles  (Para.  5.26,  10,9) 

Busway  Systems  (Para,  5.2,  7.4) 
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3.1.2. 


Protect!^ 

Supplementary  Contractor's  Drawings,  as  applicable 
(Para.  3.7) 

Factory  Tests  and  Certifications  (Para,  3.5.2) 

Operaticm  and  Ilaint©nmiiiilanua.is  •  ^ 

Category  II  (For  Information) . 

Drawings  and  data  on  the  following  components : 

Standard  Light-itig  Fi^XLtttrea  in  Sorias  40-0&-64 

(Para.  5.14,  5.19,  5,^8,  24.2,  24.9) 

Field  Tests  and  Certifications  (Para.  3.6.1,  3.6.2) 

List  of  Equipment  and  Materials  (Para.  3.3) 

3.2.  PROOF  OF  COMPLIANCE.  Where  materials  or  equipment  are  specified  to 
conform  to  the  standards  or  publications,  and  requirements  of  ANSI,  ASTM,  AWWA, 
IEEE,  NEMA,  NFPA,  or  UL,  the  Contractor  shall  submit  proof  that  the  items 
furnished  under  this  section  of  the  specifications  conform  to  such  requirements. 

3.2.1.  Underwriters  Laboratories,  Inc.  (UL)  Publications.  The 
label  or  listing  of  the  Underwriters  Laboratories,  Inc.,  will  be  accepted  as 
evidence  that  the  materials  or  equipment  conform  to  the  applicable  standards  of 
that  agency.  In  lieu  of  this  label  or  listing,  the  Contractor  shall  submit  a 
statement  from  a  nationally  recognized,  adequately  equipped  testing  agency 
indicating  that  the  items  have  been  tested  in  accordance  with  required  procedures 
and  that  the  materials  and  equipment  comply  with  all  contract  requirements . 
However,  materials  and  equipment  installed  in  hazardous  locations  must  bear  the 
UL  label  unless  the  data  submitted  from  other  testing  agency  is  specifically 
approved  in  writing  by  the  Contracting  Officer. 

3.2.2.  Non-Underwriters  Laboratories,  Inc.  (UL)  Publications.  For 
equipment  and  materials  specified  to  conform  to  Federal  Specifications,  or  any 
of  the  above  commercial  standards,  a  manufacturer's  certification  or  published 
catalog  specification  data  statement  that  the  items  comply  with  applicable 
specifications  or  standards  publications  will  be  acceptable  evidence  of  such 
compliance . 

3.3.  LIST  OF  EQUIPMENT  AND  MATERIALS.  A  complete  itemized  listing  of 
equipment  and  materials  proposed  for  incorporation  into  the  work  shall  be 
submitted.  Each  such  itemization  shall  include  an  item  number,  the  quantity  of 
items  proposed,  and  the  name  of  the  manufacturer  of  each  such  item. 

i«ii 

|3.4.  NOT  USED.  IHStTRU’CTIOH  HAMTALS.  liistruction  manuals  sball  b© 
furnisbad  folio-wing  fhe  oomplation  of  factoty- tests  and  shall  Inolud©  aasambly:, 
installation,  op.eratxon  and  maintenanna  instructions,  spar© ..parts  data  which  pro¬ 
vides  supplier  name,  current  cost,  •catalog' bf^erlhumber,  .and  a  recommended  list 
of  spare-parta  to  be  stocked  and  all  dooumants  previously  submitted  and  approved. 
Hanuals  shall  also  include  data  outlining  step “hy- step  procedures  for  system 
Startup  and  operation,  and  a  trcajhloshooting ’/guide  which  lists  possible 
operational  problems  and  corrective  action  tp'be  taken*  A  brief  description  of 
all  equipment  and  their  basic  operating  features  shall  also  be  included. 
Documents  shall  be  bound  in  a  suitable  faind4T  adequately  marked  or  identified 
on  the  spine  and  front  cover,  A  table  of  contents  page  shall  be  included  and 
marked  with  pertinent  contract  information  and  contents  of  the  manual*  Tabs 
shall  be  provided  to  separate  different  types  of  -documents,  such  as  catalog 
ordering  information,  drawings,  instructions,  and  spare  parts  data.  Index  sheets 
shall  he  provided  for  each  section  of  the  manual  when  warranted  by  the  quantity 
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ciocuBaie>ii'ts  iaciuct®^  gepaicate  tal>s  or  dxvi-tiers .  Tfe©  fbl.lowi.ttg  ega.ipTO&'nt; 

tWil  Is* _ ,  _ _>  . ! - *} 

. 3 . 5 .  MMUFACTURER'  S  CERTIFICATIONS . 

3.5.1.  Certificates  of  Compliance.  Certificates  shall  be  prepared 
by  the  manufacturer  when  the  manufacturer's  published  data  or  drawings  do  not 
indicate  conformance  with  other  requirements  of  these  specifications. 

3.5.2,  Certified  Factory  Test  Reports .  Certified  factory  test  data 
or  reports  shall  be  submitted  on  such  items  for  which  the  manufacturer  normally 
performs  routine  tests,  including  tests  required  by  standards  listed  in 
paragraph:  MATERIALS  AND  EQUIPMENT. 

3.6.  CONTRACTOR'S  DATA.  The  Contractor  shall  submit  the  following  types 
of  data  to  supplement  the  Contractor's  drawings. 

3.6.1.  Certifications.  Certifications  shall  be  submitted  when 
specified  or  required,  including  Certified  Factory  and  Field  Test  Reports,  and 
Certificates  of  Compliance  submitted  in  lieu  of  other  proofs  of  compliance  with 
these  contract  provisions. 

3.6.2.  Certified  Field  Test  Reports.  Field  test  reports  shall  be 
written  and  certified  by  the  Contractor  to  the  Contracting  Officer.  Field  tests 
shall  include  fground  fault, |l  cable,  operational,  and  resistance- to -ground  tests. 

{3.6.3.  NOT  USED .  Coordination  Study .  Th©  Contractor  shall  prepare 
and  submit  a  complete  protective  coordination  study  within  30  calendar  days 
following  the  complete  approval  of  circuit  protective  devices,  including  circuit 
breaker^,  fuses,  thermal  overloads,  and  protective  relays, | 

3.7.  SUPPLEMENTARY  CONTRACTOR'S  DRAWINGS.  If  the  submittal  data  required 
above  is  not  sufficient  to  demonstrate  compliance  with  applicable  contract 
requirements,  the  Contractor  shall  prepare  and  submit  additional  drawings  as 
required  to  supplement  the  contract  drawings,  manufacturer's  data  and  drawings, 
and  Contractor's  data.  Drawings  shall  be  dimensioned  or  scaled  to  show  the 
relative  arrangement  and  mounting  details  of  the  equipment  or  equipment 
assemblies . 

4.  WORKMANSHIP.  Materials  and  equipment  shall  be  installed  in  accordance  with 
recommendations  of  the  manufacturer  to  conform  with  the  contract  doctiments .  The 
installation  shall  be  accomplished  by  workmen  skilled  in  this  type  of  work. 

5.  MATERIALS  AND  EQUIPMENT.  Materials  and  equipment  shall  conform  to  the 
respective  publications  and  other  requirements  specified  below.  Other  materials 
and  equipment  shall  be  as  specified  elsewhere  herein  and  as  shown  on  the 
drawings . 

5.1.  NOT  USED. 

5.1.1.  Fluorescent  Lamp  Rallasts,  High-power- factor  type  con¬ 
forming  to  - Fed.  Spec.  W-B-30,  In  addition,  ballasts  for  [34]  [35|  [and] 

[  40 j -watt  and  larger  lamps  shall  be  Class  F  and  shall  he  .automatic-resetting 

5.1.2.  HID  Ballasts.  Ballasts  supplying  high- intensity  discharge 
lamps  shall  be  high-power  factor  type  conforming  to  ANSI  CB2,4  and  UL  1Q29  and 
designed  for  multiple  (parallel)  connection. 

5.2.  NOT  USED.  UL  357.  Buses  shall  be  copper]'  ^or|  iaitffittinum],  (If 
not , otherwise  indicated,  include  a. full  size  neutral  and  a  (29]  [50]  percent 
minimiuja  ground  bus.]  Enclosures  shall  be  |s£e©l]  (aluminum].  Short-circuit 
ratings,  except  as  indicated,  shall  be  in  accordance  with  NEMA  BU  1. 
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5  <  2 » t .  Feeder  Btisvays  ►  Feeder  Wsway©  ehall  W  fveatilated ^  -exceiJt; 
theit.  f Irexsfali  fett&tratiois®  and  mjrtical  buawaya  jS  feat  0  inch  of  fleers 

shall  be  rtnventilatedj  [mveutilated]  low -impedance  busway. 

5.2.2.  Pliig-lm  finsways,  Fltig-ift.  htiswaja  ahall  be  nav'entlLated, 

i»ii  . . ' . . . . .  •  ' 

5.3.  CABLES.  Cables  shall  conform  to  Fed.  Spec.  J-C-30  and  sha^^ 

annealed  copper,  exeept  that  AA-SOOO  series  alloy  aloaiinmii  conductors  may  be 
used  as  'an  equivalent  for  copper  conductors  of  [6]  [4]  AWC:  or  larger , 

Intermixing  of  copper  and  aluminmn,  conductors  in  these  sizes  is  not  permitted. 
beslgfi  is  based  on  copper  conductors  and  alumltttm  conductors  shall  have  an 
aa^acity- not  less  than  that  of  the.  indicated  eopper;do;qduotcrs.  Cables  may  be 
single -conductor  type,  unless  otherwise  indicated. 

5.3.1.  NOT  USED .  Metallic  Armored  Gable,  Type  A€HH  or  ACT. 

5.3.2.  Nonmetallic  Sheathed  Cables.  Type  NM  or  NMC,  with  ground 

conductor . 

5.3.3.  Service  Entrance  Cable .  Type  SE . 

5.3.4.  Grounding  Cables.  Grounding  cables  shall  be  bare  or  shall 
have  green  low-voltage  insulation. 

5.3.5.  Cord  Sets  and  Power-Supply  Cords.  UL  817. 

5.4.  NOT  USED.  CABLE- T&AYS ,  NEJCA  I-.' 

5.5.  NOT  USED.  FOR  COiMUNlGATIONS .  UL  50, 

MM 

5.6.  NOT  USED.  IEEE  No.  1&. 

5.7.  NOT  USED.  bATTMTr  ?  UL  IIM 

5.8.  CIRCUIT  BREAKERS. 

5.8.1.  Molded- Case  and  Insulated-Case  Circuit  Breakers.  Fed.  Spec. 
W-C-375.  f<Hazardous  Locations j  UL  877)] 

5.8.2.  lj3w-Voltage -Power.  SEMA  SC  3". 

5.9.  CONDUIT ; 

5.9.1.  Flexible  Steel  Conduit.  Fed.  Spec.  WW-C-566  and  UL  360. 

5.9.2.  Rigid  Metal  Conduit .  UL  6 . 

5.9.3.  NOT  USED.  Alvoainum.  Fed.  Spec.  UW-C-540, 

5.9.4.  Rigid  Plastic.  Fed.  Spec.  W-C-1094  and  NEMA  TC  2. 

5.9.5.  PVC  Coated  Rigid  Steel  Conduit.  NEMA  RN  1. 

5.9.6.  Intermediate  Metal  Conduit  (IMC) .  UL  1242,  Type  I. 

5.9.7.  Surface  Metal  Raceways .  UL  5 . 

5.9.8.  NOT  USED.  Assembly.  UL  5  and  Fed.  Spec.  U-C-596E. 

5.9.9.  Conduit  Coatings . 

5. 9. 9.1.  Plastic  Resin  System.  Fed.  Spec.  L-C-530, 
Type  I;  or  Fed.  Spec.  L-P-1035,  composition,  type,  class,  and  grade  suitable 
for  the  purpose,  thickness  as  required  for  the  Type  I  system  of  Fed.  Spec. 
L-C-530;  or  NEMA  RN  1,  Type  A-40. 

5. 9. 9. 2.  Epoxy  System.  Fed.  Spec.  L-C-530,  Type  II. 

5. 9. 9. 3.  Coal-Tar  System,  AWWA  C  203.  The  thickness  of 
the  dry  coating  system  shall  be  not  less  than  1/16  inch  at  any  point. 

5. 9. 9. 4.  Pipe  Wrapping  Plastic  Tape.  Fed.  Spec. 

L-T-1512,  type  I. 

5.10.  CONNECTORS,  WIEIE  PRESSURE.  Fed.  Spec.  W-S-610. 

5.11.  NOT  USED.  LIGHTING....CUNTAGTQRS . NEM  ICS  1  and  IGS  2. 

5.12.  NOT  USED .  UEVICE  PLATES,  UL  514A. 
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5.13.  FITTINGS,  CABLE  AND  CONDUIT.  Fed.  Spec.  W-F-406  and  W-F-408. 

5.14.  NOT  USED .  IFIXTURgS .  StaadArii  40-Q6-40  atid  tft  57, 


otherwise  specified, 

5,14.1.  i®erg«ttcy  I^ightlng  Fisttttres.  Ui.  924, 
3.14,2.,  Fliiorescen-t,  Industrial-Type  Fixtures, 
laiodlfisd  as  re^^uired  fet  circuits  specified, 

5,14*3:,  pinotescent ,  General-Ftirpose  Fixtures , 

0  and  D,  and  ¥-F-14&2,  and  UL  1570, 
Haaaxdous  Location  Fixtures,  13L  344. 

Sigb.- Intensity  Discharge  Fixtures.  UL  1572 
Incandescent  Lighting  Fixtures.  iJL  1571, 


Fed*  Spec.  W*F''1234 
Fed.  Spec,  ¥’'F"4M, 


II,  Style  A,  B, 
3.14,4, 


5.15. 


5.14,5. 
5,14,4, 
FUSES . 
5.15.1. 


Cartridge  Fuses .  Nonrenewable , 
type,  ANSI  C97.1,  Class  H. 

5.15.2.  Current  Limiting  Fuses. 

Kl,  K5,  K9,  RKl,  RK5,  L) ,  UL  198C  (Class  G,  CC,  J,  L) ,  UL  198E  (Class  RKl,  RK5) 
and  UL  198H  (Class  T) . 


dual  element,  time  lag 
Fed.  Spec.  W-F-1814  (Class  G,  J, 


:|5.15.3.  NOT  USED. 

UL  19SF,  maximcatt  30A,] 

;|5.16.  NOT  USED.  X-SAY  FILM, 
specified  hereinafter,! 


Fuses,  Tamperproof,  instantaneous,  time  delay, 
Spec,  GG-I~446,  type  and  class  as 


Fed, 


5.17. 

5.18. 


5.19. 


5.20. 


NEMA  II  2. 


Fed. 


5.21. 
Spec . 

5.22. 


INSTRUMENTS -BIELAYS,  ELECTRICAL  INDICATING. 

NOT  USED.  iAMiSm 

3,,  13,1,  Fluorescent  Lamps.  Fe<i,  Spec.  W-L-ii6, 

5.13.2.  Sigh-Intensity  Discharge  Lamps,  MSI  073, -380, 

5.13.3.  Incandescent  Lamps,  Large,  Fed  Spec  U-L-lOl, 

NOT  USED.  LIGUT  SETS,-  Fed,  Spec.  W-L-SOS, 

METERING  EQUIPMENT. 

5.20.1.  Kilowatt  Hour  Meters.  MSI  C12.1  and  C12.10. 

5.20.2.  Current  and  Voltage  Transformers.  MSI  C12.ll  and  C57.13. 

5.20.3.  Demand  Registers.  MSI  C12.4. 

MOTORS,  AC.  FRACTIONAL  AND  INTEGRAL  HORSEPOWER  (500  HP  AND  SMALLER). 

CC-M-1807, 


If  (Hazardous  Locations :  UL  37-4 > . } 

MOTOR  CONTROLS  AND  MOTOR  CONTROL  CENITIRS.  NEMA  ICS  1,  ICS  2,  ICS  3, 
ICS  4,  and  ICS  6,  and  UL  508  and  845.  {(Hazardous  Locations:  UL  386.] 

5.23.  OUTLETS. 

5.23.1.  Conduit ,  Cast -Metal  or  Malleable  Metal .  Fed.  Spec.  W-C-586. 

5.23.2.  Floor.  UL  514A. 

{5,23,3>  Hazardous  Locations,  UL  386,!. 

5.24.  OUTLET  BOXES. 

5.24.1.  Nonmetallic  Outlet  Boxes  for  Use  with  Nonmetallic  Wiring 
Systems.  UL  514C. 

5.24.2.  Sheet-Steel  Outlet  Boxes.  Fed.  Spec.  W-J-800. 

5.24.3.  Switch,  Box;  (Enclosed),  Surf ace -Mounted.  UL  98. 

5.25.  PMELBOARDS.  Dead-front  construction,  Fed.  Spec.  W-P-115. 

5.25.1.  Lighting  and  appliance  power  feeder,  and  distribution 
panelboards.  Class  1,  type  as  specified  hereinafter. 

5.25.2.  Load-center  panelboards.  Type  I,  Class  2. 

§5.25.3.  Hazardous  Locations.  UL 
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5.26.  RECEPTACLES, 

5.26.1.  NOT  USED .  SRaoeptael&s .  'Xih  49S . 

5.26.2.  General  Grade  Receptacles.  Fed.  Spec.  W-C-596. 

5.26.3.  Standard  Grade  Receptacles .  UL  498 . 

5.26.4.  Ground  Fault  Interrupters.  UL  943,  Class  A  or  B. 

5^27.  SERVICE  EQUIPMENT.  |Fed.  Spec.  W-S-865,  Type  HD 
^DJ],  fFad.  Spec.  U-C-B753  and  UL  869,  general  purpose  enclosure  unless 
otherwise  specified.  Size  and  voltage  as  required  by  the  drawings. 

5.28.  NOT  USED.  aCtCRETS.  MEDIUM- SCRIltf  MSB,  Fed.  Spec,  ^r-L-142, 

5.29.  SPLICE,  CONDUCTOR. . FedV  ' Spec  .'  W-S  . 

#(N)# 

5.30.  NOT  USED.  DEAD -FRONT  DISTRIBUTION  TYFE.  NEMA  PB-2'  and  UL 

5.31.  NOT  USED.  ^SSMBLIES-;  -^UER. .SG:- 5...  ■ 

5.32.  SNITCHES. 


m.m 

5.32.1.  Enclosed  Safety  Switches.  Fed.  Spec.  W-S-865,  Tjqje  HD  i[or 
NDS]  [NDS  or-NDDjwith  general  purpose  enclosures  unless  otherwise  specified. 
Size  and  voltage  as  required  by  the  drawings.  :{ (Hazardous  Locations:  UL  8.95),] 

5.32.2.  Snap  Switches .  UL  20.  .] (Hazardous  Locations:  UL8943.| 

5.33.  TAPES. 


5.33.1.  Friction  Tape.  ASTM  D  69, 

5.33.2.  Plastic  Tape.  Fed.  Spec.  HH-I-595. 

5.33.3.  Rubber  Tape.  Fed.  Spec.  HH-I-553. 

5.34.  TRANSFORMERS , 

5.34.1.  N0T_USED^  Transformers.  ANSI  Gl2,ll  for  0,6  kV  insulation 
class  with  a  primary  rating  suitable  for  the  rated  voltage  and  current  of  the 
secondary  main  bus  of  the  transformer  station. 

5.34.2.  Dry-Type  Utilization  Transformers.  UL  506  as  modified 

herein. 


5.35.  TUBING,  ELECTRICAL,  ZINC-COATED  STEEL  (EMT) ,  UL  797. 

5.36.  NOT  USED.  POWER  SYSTEMS,  UL  1047,  with  monitor  UL  1022,' 

5.37.  GROUNDING  AND  BONDING.  UL  467. 

5.37.1.  Ground  Rods.  Ground  rods  shall  be  of  lainc-coatfedl 
||copper-cla(^|  steel.  If  an  exact  size  is  not  shown  in  the  plans  the  contractor 
may  select  a  size,  but  it  must  not  be  less  than  3/4  inch  in  diameter,  8  feet 
long,  driven  full  length  into  the  earth. 

[5,37.2,  Orovnd  Bus,  The  ground  bus  shall  be  bare  copper  eonductor 
or  flat  copper  bar  in  one  piece,  if  practicable.  Connections  and  splices  shall 
be  of  the  brazed,  welded,  bolted,  or  pressure -connecter  t^pe,  except  that 
pressure  connectors  or  bolted  connections  shall  be  used  for  connections  to 
removable  equipment.] 


6 .  GROUNDING . 

6.1.  SERVICE  GROUNDING.  The  service  ground  connection  shall  be  made  to 
the  neutral  conductor  of  the  wiring  system  at  the  main  service  equipment  and 
shall  be  extended  to  the  grounding  electrode  system.  The  grounding  electrode 

ilii 

system  shall  be  as  stated  in  the  NEC  with  the  additional  requirement  that  at 
least  one  driven  ground  rod  shall  be  provided  in  addition  to  other  available 
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electrodes  and  a  bonding  connection  shall  not  be  provided  to  the  exterior  portion 
of  metallic  underground  water  pipe  (even  if  an  isolating  fitting  is  not  presently 
installed) .  Provide  a  mini mum  of  two  driven  rods  if  no  other  NEC  electrodes  are 
available.  Interior  itetalllC  water  pl|>e  shall  he  bonded  ho  the  grounding 
•electrode  system;  Cormectloti  to  the  water  pipe  shall  be  made  by  a  suitable 
ground  clamp.  A  separate  grounding  connectlun  shall  be  made  frojjt  the  neutral 
conductor  of  eepaxately  derived  systems  {to  the  nearest  avall^le  structural 
$tsel  or  alternate  electrode]  [to  the  jaain  service  ground  electrodes]  {as 
indicated  on  the  pl«ns|, 

6.2.  EQUIPMENT  GROUNDING.  Except  where  specifically  indicated  otherwise , 
all  exposed  noncurrent -carrying  metallic  parts  of  electr^^^^  equipment,  metallic 
raceway  systems,  |ground  bus,!]  .{metallic  cable  armor,;].,  {grounding  condu^or  of 
nonmetallic  sheathed  cables, |  |grounding  conductor  in  nonmetallic  raceways|  shall 


be  grounded,  lln  addition  to  the  metallic  raceway  system  used  as  a  grounding 
conductor,  a  separate  green  wire  grounding  conductor  shall  be  provided  for 
receptacle  circuits.  The  receptacle  shall  either  be  bonded  to  the  outlet  box 
or  shall  be  a  self -grounding  type  receptacle.  The  additional  green  wire  shall 
be  connected  to  the  receptacle  ground  terminal  or  the  bonding  jumper  and  carried 
through  all  feeder  and  service  ducts  to  the  service  ground  point  or  separately 
derived  source  ground. :|[i  ^|Whenever  feeders  are  paralleled  using  nonmetallic 
conduit,  a  full  size  equipment  grounding  conductor  shall  be  included  in  each 
conduit  per  NFPA  No.  70.ii| 

6.3.  CONTINUITY.  The  electrical  continuity  of  metallic  raceway  systems 
and  cable  armor  shall  be  assured  by  removing  any  portions  of  nonconducting 
coatings  which  might  interrupt  or  diminish  such  continuity.  Grounding  continuity 
between  recessed  outlet  boxes  and  the  grounding  circuits  of  receptacles  shall 
be  established  by  means  of  a  bonding  jumper  between  the  outlet  box  and  the 
receptacle  grounding  terminal  or  by  the  use  of  a  selfgrounding  receptacle.  Where 
surface -mounted  boxes  and  conventional  receptacles  are  used,  the  retainer  washers 
on  the  receptacle  mounting  screws  shall  be  removed  to  permit  metal- to -metal 
contact  between  the  yoke  and  the  outlet  box. 

NOT  USED.  GROUNDING  PROVISIONS.  Grounding  for  main  telephone 
service  shall  be  provided  by  installing  bare  #6  copper  wire  .in  1/2- inch' conduit 
between  main  telephone  cabinet  or  service  point  and  building  ■electric  service 
greundpg® 

wmn' 

6.5.  GROUND  RODS.  The  maximxim  resistance  of  a  driven  ground,  measured 
in  accordance  with  IEEE  No.  142,  shall  not  exceed  25  ohms  under  normally  dry 
conditions.  ij|lf  this  resistance  cannot  be  obtained  with  a  single  rod,  two 
additional  rods  not  less  than  6  feet  on  centers,  or  if  sectional  type  rods  are 
used,  two  additional  sections  may  be  coupled  and  driven  with  the  first  rod.  •  If 
the  resultant  resistance  exceeds  25  .ohms  measured  not  less  than  |||Mii48i  hours 
after  rainfall,  the  Contracting  Officer  shall  be  notified  immediately .|  All 
measurements  shall  be  made  in  the  presence  of  the  Contracting  Officer. 

6.6.  NOT  USED.  BUS.,  Ground,  bus  shall  be  provided.  In  the  electrical 
equipment  room{s3  {as  indicated].  {If  not  otherwise  identified,  install  one 
copper  bar,  1/8  x  1  x  12  inch  minirnta®  near  service  equipment  {or]  [trans¬ 
formers].]  Soncurrent- carrying  metal  parts  of  electrical  equipment  [and 
transformer  neutrals]  .shall  be  effectively  grounded  by  bonding  to  the  bus,.  The 
ground  bus  shall  be  bonded  to  both  the  entrance  ground,  and  to  a  local  ground 
rod  or  rods  as  specified  abo-ve  having  the  upper  ends’  terminating  approximately 
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4  inciies'  alwve  the  floor.  The  ©xterrtal  groimdiag  eomectioxis  ^scrihed  above 
'&t0  |>i:ovi^toris  re^ttired.  Iti  addition  •  to  conventional  e<|nipffieiit 
grounding  vie  an  eleetrically  continuous  raceway  system  {or  a  separate  equipment 
grounding  conductor  InstaUed  withiu  the  raceway  system  adjacent  ta  corresponding 
■pfees%fcendue% 

7.  WIRING  METHODS. 

7.1.  GENERAL  REQUIREMENTS.  Unless  otherwise  indicated, wiring  shall 
consist  of  inonmetallic- sheathed  cables  jj^^K^^^piBi^iW^minstalled  in 
areas  as  permitted  by  NFPA  No.  70,  and  in  other  areas  shall  consist  o:^;  insulated 
conductors  installed  in  rigid  altHBinum  or  plastic  conduit,  rigid  zinc-coated 
steel  conduit,  pfHl#:......:.,.. 

electrical  metallic  tubing,  or  Type  I  intermediate  metal  conduit.  Hast;!;© 
uonduit  is  net  acceptable  for  Interior  wiring[ ,  however,  it  may  be  installed 
%mder--'-fluor--'-'ste 

7.2.  CONDUIT  AND  TUBING  SYSTEMS.  Conduit  and  tubing  systems  shall  be 

^■11 

installed  as  indicated.  Conduit  sizes  shown  are  based  on  the  use  of  TW 
insulation  for  conductors  smaller  than  No.  8  AWG,  THW  insulation  for  conductors 
No.  8  AWG  and  larger,  except  where  otherwise  indicated.  If  the  aluminum  option 
is  selected,  increase  the  size  of  the  raceway  system  as  required  to  maintain  the 
sade  relative  proportion  of  fill  as  would  be  provided  using  the  tapper  conductor 
#(d)# 

the  raceway  sitOiS  showo  on  the  plans.  In  some  cases,  it  may  be  necessary 
td*dpSiWWndUit“®tW0"%rade*'a-^  size  of  raceways  shall  be  1/2  inch. 
Electrical  metallic  tubing  may  be  installed  only  within  buildings.  ■  Electrical 
metallic  tubing  may  be  installed  in  concrete  and  grout,  in  dry  locations . 
fElectrical  metallic  tubing  installed  in  concrete  or  grout  shall  be  provided  with 
concrete  tight  fittings. |s  EMT  shall  not  be  installed  in  damp  or  wet  locations. 
Ai  tml conduit  may ,  he  used  only  where  installed  exposed  In  dry locations . 
Ndnalwinajm  sleeves  shall  be  used  -^ere  slxaninum  conduit  passes- through  concrete 
floors  end  firewalls.  IMC  Type  i  may  be  used  as  an  option  for  rigid  steel 
conduit  in  areas  as  permitted  by  NFPA  No.  70,  except  as  hereinafter  specified. 
Raceways  shall hot  be  ins tel led  under  the  firepits  of  boilers  .and  furnaces  end 
shall  be  kept  6  inches  .away  from  parallel  runs  of  flues;-  steam  pipes  and 
hoc-weter  pipes,  Raceweys  shall  be  concealed  where  possible  within  finished 
walls,  ceilings,  and  floors  other  than  slabs -on- grade.  Raceways  crossing 
structural •  expansion  joints  shall  be  provided  with  suitable  expansion  fittings 
or  othe-f  s-uitabie  means  to.  compensate  for  the  building  expansion  and  contraction 
and  to  provide  for  continuity  of  grounding.  Wiring  installed  tn  -[underfloor  duct 
systemi  [underfloor  raceway  system]  shall  be  suitable  for  installation  in  wet 
ioeatione^psssBushings  shall  be  installed  on  the  ends  of  all  conduits  and  shall 
be  of  the  insulating  type  where  required  by  NFPA  No.  70.  Threadless  fittings 
for  electrical  metallic  tubing  shall  be  of  a  type  approved  for  the  conditions 
encountered. 

7,2.1.  NOT  USED.  Conduecors  and  Conduit  Below  Slab-nn-G-rade  or 
in.  the  Ground.  All  electrical  wiring  below  slab^-on.-grade  shall  be  protected  by 
a  -conduit  system.  No  conduit  system  shall  be  installed  horizontally  within 

concrete  slabs -on -grade.  For  slab-ou-grade  construction,  horizontal  runs  of 
rigid  plastic  or  rigid  steel  or  IMG  shall  be  installed  below  the  floor  slab. 
Conduit  passing  vertically  through  slabs -on- grade  shall  be  rigid  steel  or  IMG, 
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Rigid  ate©.!  or  IHC  cimdoits  installed  below  slab-on-grade  or  in  d:be  aaaftb  sball 
be  .:f ield:-wa^|>ed  witb:...0,Q10-tiiieb' tMcU  pipe-wtappiiig  jplastie  t^pe  applifed  wltb 
a  50  percent  overlay,  or  shall  bave  a  factory- applied  plastic  resin,  epoxy,  or 
coal -tar  toating  systeuj.  2ine  coating  may  be  oatltced  from  rigid  steel  eondnit, 
or  from  IHG  which  has  a  factory- applied  epoxy  system* 

. 7. "2. 2.  SOT_U|Eg^  :in  Slabs  Other  Thap  on  Grade.  Conduits  shall 

be  Installed  as  close  .  to  the  middle  of  concrete  slabs  as  practicable  without 
disturbing  the '■r.einforceJRsnf-  Outdide  diameter  shall  not  exceed  1/5  of  the  slab 
tbicitness.  and  conduits  shall  he  spaced  not  closer  than  .3  diameters  on  centers 
except  at  cabinet  locations  wher^  the  slab  thickness  shall  be  increased  as 

approved  by  the  Contracting  Officer. 

f.l.Si  HOT^gED.  Cable  and'-Raceways >  Exposed  raceways  Shall  be 
installed  parallel  or  perpendicular  to  walls,  structural  meuljers,  or  inter- 
sections  of  vertical. planes  and  ceilings. 

■7.2.4.  Changes  in  Direction  of  Runs.  Changes  in  direction  of  runs 
shall  be  made  ■with  S3nnmetrical  bends  or  cast-metal  fittings.  Field-made  bends 
and  offsets  shall  be  made  with  an  approved  hickey  or  conduit -bending  machine. 
Crushed  or  deformed  raceways  shall  not  be  installed.  Trapped  raceways  in  damp 
and  wet  locations  shall  be  avoided  where  possible.  Care  shall  be  taken  to 
prevent  the  lodgment  of  plaster,  dirt,  or  trash  in  raceways,  boxes,  fittings  and 
equipment  during  the  course  of  construction.  Clogged  raceways  shall  be  entirely 
freed  of  obstructions  or  shall  be  replaced. 

7.2.5.  Supports.  Raceways  shall  be  securely  and  rigidly  fastened 
in  place  at  intervals  of  not  more  than  10  feet  with  approved  pipe  straps,  wall 
brackets,  conduit  clamps,  conduit  hangers,  threaded  C-clamps  with  retainers,  or 
ceiling  trapeze.  Loads  and  supports  shall  be  coordinated  with  supporting 
structure  to  prevent  damage  or  deformation  to  the  structures,  but  no  load  shall 
be  applied  to  joist  bridging.  Fastenings  shall  be  by  wood  screws  or  screw- type 
nails  to  wood;  by  toggle  bolts  on  hollow  masonry  units;  by  expansion  bolts  on 
concrete  or  brick;  by  machine  screws,  welded  threaded  studs,  heat-treated  or 
spring- steel -tension  clamps  on  steel  work.  Nail -type  nylon  anchors  or  threaded 
studs  driven  in  by  a  powder  charge  and  provided  with  lock  washers  and  nuts  may 
be  used  in  lieu  of  expansion  bolts  or  machine  screws .  Raceways  or  pipe  straps 
shall  not  be  welded  to  steel  structures.  Holes  cut  to  a' depth  of  more  than  1-1/2 
inches  in  reinforced  co'ncrate  beams  or  to  a  depth  of  more  than  3/4  inch  In 
concrete  joists  shall  avoid  cutting  the  main  reinforcing  bars,  Holes  not  used 
shall  he  filled.  In  partitions  of  light  steel  construction,  sheet-metal  screws 
m'sys^esnsedipssConduit  shall  not  be  supported  using  wire  or  nylon  ties.  Raceways 
shall  be  installed  as  a  complete  system  and  be  independently  supported  from  the 
structure.  Supporting  means  will  not  be  shared  between  electrical  raceways  and 
mechanical  piping  or  ducts  and  shall  not  be  fastened  to  hung  ceiling  supports. 
Conduits  shall  be  fastened  to  all  sheet-metal  boxes  and  cabinets  with  two 
locknuts  where  required  by  NFPA  No.  .70,  where  insulating  bushings  are  used,  and 
where  bushings  cannot  be  brought  into  firm  contact  with  the  box;  otherwise,  a 
single  locknut  and  bushing  may  be  used.  Bushings  shall  be  installed  on  the  ends 
of  all  conduits  and  shall  be  of  the  insulating  type  where  required  by  NFPA 
No.  70.  Threadless  fittings  for  electrical  metallic  tubing  shall  be  of  a  type 
approved  for  the  conditions  encountered. 

7.2.6.  NOT  USED.  Risers,  Exposed  risers  in  wire  shafts  of  multi¬ 
story  buildiiigs  sba.ll  be  supported  by  H- clamp  bangers  at  each  floor  level,  and 
at  i'ntervals  not  to  exceed  .10  feet. 
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7.3;,?*  Leisgtbjs  CpiiSmt  Containiag  ^■oltages  Over '600  Volts. 
Bx|w>$6:d'  ietigtlis  of  eottdo,l.t:  eontatoii^ig  bigh-voltaga  |>f«e'63r  conductors  operating 
at  jHore  tban  •S-OO  volts  shall  have  two  red  hands  inches  wide  apaced  B  inches 
aiJatt  painted  near  each  conpllngj;  the  intervening  space  between  the  red  bands 
shall  he  painted  white,  and  on  the  white  space  the  voltage  shall  he  stenciled 
in.  black:  _ volts, 

7.^,8.  Raceways.  Coiwsunications  raceways  indicated  shall  he 
inatallad  in  accordance  with  the .  previous  requlreatents  for  conduit  and  tiibing 
and  -with  the  additional  requirements  that  no  length  o£  run  shall  exceed  50  feet 
for  1/2 -inch  and  3/4- inch  sixes ,  and  100  feet  for  l-lnch  or  larger  staes,  and 
shall  net  contain  mere  than  two  SO-degree  bends  or  the  equivalent.  Additional 
pull  or  Junction  hox.es  shall  be  installed  to  coi^ly  with  these  limitations 
whether  or  not  indicated.  Inside  radii  of  bends  in  conduits  of  I- inch  size  or 
larger  shall  he  not; leas  than  ten  times  the  nominal  diameter. 

Pull  Wires,  A  pull  wire  shall  he  Inserted  in  each  empty 
raceway  in  which  wiring  is  to  be  installed  by  others  if  the  raceway  is  more  than 
50  feet  in.  length  and  contains  more  than  the  equivalent  of  two  ^O-degree  hends 
or- where  the  raceway  is  more  than  150  feet  in  length.  The  pull  wire  shall  he 
of  Sol  1-4  AWG  sine -coated  steel,  or  of  plastic  having  not  less  than  200 -pound 
tensile  strength.  Not  less  than  10  Inches  of  slack  shall  he  left  at  each  end 
■of  ';  the  puli'  wire  ; 

7.3.  CABLE  SYSTEMS .  Cables  shall  be  installed  concealed  behind  ceiling 
or  wall  finish  where  practicable .  Cables  shall  be  threaded  through  holes  bored 
on  the  approximate  centerline  of  wood  members ;  notching  of  end  surfaces  will  not 
be  permitted.  Sleeves  shall  be  provided  through  bond  beams  of  masonry-block 
walls  for  threading  cables  through  hollow  spaces.  Exposed  cables  shall  be 
installed  parallel  or  at  right  angles  to  walls  or  structural  members .  In  rooms 
or  areas  not  provided  with  ceiling  or  wall  finish,  cables  and  outlets  shall  be 
installed  so  that  a  room  finish  may  be  applied  in  the  future  without  disturbing 
the  cables  or  resetting  the  boxes.  Exposed  nonmetallic- sheathed  cables  less  than 
4  feet  above  floors  shall  be  protected  from  mechanical  injury  by  installation 
in  conduit  or  tubing. 

7.4.  NOT  USED.  SYSTEMS,'  Busway  systems  shall  he  of  the  voltage,  capa- 
silty,  and  phase  characteristics '  indicated,  Vertical  runs  of  husways  within 
6-  feet  of  the  floor  shall  have  solid  e-nclosures.  Busways  shall  he  supported  at 
intervals  not  exceeding  5  feet,  and  shall  be  braced  properly  to  prevent  lateral 
movement,.  Busways  penetrating  walls  or  floors  shall  be  provided  with  flanges 
to  completely  close  wall  or  floor  openings-,  •.  If  vertical  portion  exceeds  20  feet, 
Install  adjustable  floor  supports  at  each  floor  penetration, '  Penetrations  of 
exterior  walls  must  he  weathersealed,  [A  hook  stick  of  suitable  length  shall 
he  provided  for  operating  plug-in  units  from  the  floor.]  [Plug- in  units  shall 
be  of  the  circuit-breaker  tj^e,]  [Plug-in  units  shall  be  of  the  handle -operated 
switch  type  equipped  with  high- interrupting- capacity  current -limiting  fuses,] 

7.5.  NOT  USED.  CABLE  SYSTEMS.  Mineral- insulated  cable  system,  Type  MI 
may  he  used  in  lieu  of  exposed' conduit  and  wiring.  Conductor  sizes  shall  be  not 
less  than  those  indicated  for  the  conduit  installation.  Gables  shall  he  fastened 
within  12  inches  of  each  turn  or  offset  and  -at  Intervals  of  not  more  than  6  feet , 
Cable  terminations  shall  he  made  in  accordance  with  manufacturer's 
recommendations  immediately -upon  stripping  of  sheath,'  Single-conductor  cables 
of  a  circuit  having  capacities  of  more  than  50-  amperes  shall  terminate  in  a 


■I 
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feox  or  cabinet  opening.  Indivi-dual  een^inctors  in  all  ontlets  and  cabinets 
sball  be  coler-cttded.  .  ... 

7.6.  NOT  USED.  TMIS.  Cable  trays  sfaall  fern  a  wtreway  system^  and 
$baH  be  of  nominal  [3]  f4]  [6]  -inch  depth,  of  CafceeX|  for]  [ aluatltniHi] . 
Wireways  shall  inclnde  splice  and  end  plates,  dropouts,  and  miscellanemis 

hardware,  Wlreways  shall  be  sr^forted  at  not  more  thao  f6J  f _ )  -foot 

intervals  nnless  otherwise  indicated,  [Contact  surfaces  of  altuaintrai  connections 
Shall  be  coated  with  an  antloijldant  compound  prior  to  asseuibly,  j  All  edges,  fit¬ 
tings,  and  hardware  shall’ be  finished  free  from  hxsxxa  and  sharp  edges.  [Steel 
cable  trays  shall  be  seinc-coated  after  fabrication,!  [Steel  cable,  ttays  shall 
be  aluminoHi  or  zinc-coated  before  fabrication.!  Fittings  shall  have  not  less 
than  the  load-carrying  ability  of  strai^t  tray  sections  and  shall  have 
manufacturer's  mininatm  standard  radius  unless  otherwise  indicated,  [Radius  of 
bends  shall  be  |123  [24]  [36]  Inches -!  [A  No,  Z  AWG  bare  copper  for  No,  1/0 
alumintMit!  conductor  shall  be  laid  throughout  the  cable-  tray  system,  and  bonded 
to  each  section  thereof,  This  conductor  shall  be  connected  to  the.  building 
ground  [bus .  J  [as  indicated.  |  Bonding  of  the  No.  2  conductor  to  the  cable  tray 
system  shall  he  made  by  bolted  or  thermocbemical  type  connections ,  \ 

. 

7.6.1.  frough-feype  Cable  Trays  sball  be  of  a  nominal  [6]  [12]  [18] 

[24]  -inch  width  as  lndicate-d| .  |  lend  have  a  removable  cover.] 

7.6.2.  ladder- type  Cable  Trays  shall  be  of  nominal  {6]  |12]  [18] 
[241  -inch  width.  Rung  spacing  shall  be  on  |6|  [5]  [12]  [1^1  ’inch  maximum 
centers  as  indicated, 

7.6.3.  Channel-type  Cable  Trays  shall  be  of  [3]  |4]  -inch  width 
as  indicated,  Trays  shall  he  one-piece  construction  having  slots  spaced  not 
more  than  4-1/2  inches  on  centers. 

7.6.4.  Cantilever -type.  Center -hung  Cable  Trays  conforming  to  NEH& 
VE-I,  except  for  provisions  therein  pertaining  to  side  rails,  may  be  provided 
at  the  Contractor's  option  in  lieu  of  other  cable  types  specified  herein, 

7.7.  CONDUCTORS .  Conductors  in  raceways  and  cable  shall  be  of  coppering 
except  that  aluminum  conductors  may  be  used  as  an  equivalent  for  copper  conduet- 
f?<N)# 

tors  of  No,  [6]  [4]  ANG  and  larger.  Aluminum  conductors  shall  have  ampacity  of 
not  less  than  the  copper  conductors.  Wire  connectors  of  insulating  material  or 
solderless  pressure  connectors  properly  taped  shall  be  utilized  for  all  splices 
where  possible.  Soldered  mechanical  joints  insulated  with  tape  shall  be  kept 
to  a  minimum.  Pressure  connectors  for  alurnttama  conductors  shall  have  tinned 
aluminum  bodies.  Aluminum  contact  surfaces  of  conductors  and  connectors  sball 
be  cleaned  and  covered  with  antioxidant  compound  prior  to  making  of  connections , 

am 

[Circuits  that  have  been  specifically  required  to  he  suitable  for  use  at  [75 
degrees  C.  |  [90  degrees  G. )  must  be  supplied  with  terminating  components  approved 
for  use  at  .that  temperature,  The  temperature  rating  must  be  marked  on  [all 
terminals  sized  -#12  through  #1  AWG  and  intended  for  use  at  75  degrees  G*}  [all 
terminals  intended  for  use  at  90  degrees  C,]]  Connection  of  oversize  conductors 
to  equipment  or  devices  having  smaller  terminals  shall  be  made  with  suitable 
connectors  or  adapters  which  will  accommodate  the  entire  conductor  cross  section 
(trimming  "excess"  stranding  is  not  acceptable) . 

7.7.1.  Sizes  shall  be  not  less  than  indicated.  Branch- circuit 
conductors  shall  be  not  smaller  than  No.  12  AWG.  Conductors  for  branch  circuits 
of  120  volts  more  than  100  feet  long  and  of  277  volts  more  than  230  feet  long. 
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from  panel  to  center  of  load,  shall  be  No.  10  AWG.  Conductors  for  control, 
signaling,  or  power  limited  applications  shall  be  not  less  than  No.  14  AWG  in 
class  1  circuits  and  not  less  than  No.  16  AWG  in  class  2  circuits. 


7.7.2.  Insulation.  Conductor  insulation  shall  be  suitable  for 
the  application  and  shall  have  a  temperature  rating  of  not  less  than  75  degrees 
C.  [except  sizes  smaller  than  No.  1/0  AWG  may  be  60  degrees  C.|: 

mm 

7.7.3.  Conductor  and  Phase  Identification.  Conductor  identifica¬ 
tion  of  each  phase  shall  be  by  color-coded  insulation.  The  color  of  the 
insulation  of  the  ungrounded  conductors  of  different  voltage  systems  shall  be 
as  follows : 

!2l:0^Y/l20  volt,  3 -phase:  black,  red,  and  blue 

450-1/277  volt,  3-phase:  btowi,  orange,  and  ^[ptirplel 

swifyeiiowl 

120/240  volt,  single-phase:  red  and  black 
In  nmltiphase  circuits,  the  above  colors,  left  to  right,  shall  be  connected  to 
hj-'-and'# must  be  identified  by  tags  or  labels 
wherever  the  above  format  has  not  been  followed.  Control  circuit  conductor 
identification  shall  be  made  by  color-coded  insulated  conductors,  plastic-coated 
self-sticking  printed  markers,  permanently  attached  stamped  metal  foil  markers, 
or  equivalent  means  as  approved  by  the  Contracting  Officer.  Control  conductors 
shall  not  repeat  the  power  circuit  color  coding  unless  control  wiring  is  clearly 
distinguishable  by  application  or  by  added  identification.  Conductor 
identification  shall  be  provided  within  each  enclosure  where  a  tap,  splice,  or 
termination  is  made.  Control  circuit  terminals  of  equipment  shall  be  properly 
identified.  Terminal  and  conductor  identification  shall  match  that  shown  on 
approved  shop  drawings.  Hand  lettering  of  marking  is  not  acceptable.  Where 
insulation  of  the  required  color  is  not  available,  electrical  tape  of  the 
required  color  shall  be  half- lapped  for  the  entire  length  within  the  indicated 
enclosures . 

•7 .8.  ^hall  be  of  the’  size  indicated  on  the  drawings  and  shall 

be  provided. with  a  screw-on  cover.  'Wireways  shall  be  supported  at  intervals 
not  exceeding  5  feet™ 

,7  >  9  -  SPECIAL  APPLICATIONS .  ' 

7.8.1.  Penetrations  .of  Pire  Barriers.  Conduit  penetrations  of 
above  grade  floor  slabs,  time-rated  partitions  and  fire  walls  shall  be  fire 
#(18B># 

stopped  [around  conduit  and  sleeves  with  fire  resistant  fittings  or  materials 
of  equivalent  rating  aa  the  barrier,]  [in  accordance  with  SECTION; 
FIPESTOPPING .  j  Busways  shall  be  unventilated  type  within  &  feet  of  the 
penetration  and  be  sealed  with  fire  resistant  fittings  or  ffiateria.ls  at  the 
penetration-.  Gable  -frays  must  terminate  within  10  inches  from  both  -  sides  of 
smoke  and  fire  partitions  or  walls.  .Conductors  conti-nuing  through  fire  barriers 
sbali  be  installed  in-  af  least  two  4-lnch  rigid  steel  conduits  witb  grounding 
bushings  extending  [12  inch]  f3  feet]  beyond  eacb  side  of  the  barriers.  Install 
additional  4 -inch  conduit  as  required  if  the  cross  sectional  area  of  the  tray 
exceeds  that  of  the  •cond.uit,  Each  end  of  each  conduit  shall  -be  bended  to  the 
cable  tray  grounding  conductor  with  No.  2  copper  conductors.  Provide  jumpers 
as-  required  elsewhere  to  maintain  grounding  of  conduit  and  trays.  The 
installation  shall  be  sealed  as  required  to  preserve  the  smoke  and.  fire  rating 
of  the  barriers. 
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7 ^♦5/*  •  liisiallation  In.  PIen’ums’>'  Conventional  powet^;  signal,-  ^dv 
•eontrol  siting  itjto  ceilings ^  er  other  apaee^  titiXi^ed.  as  for 

anvixonmentai  aix  must  he  installed  in  metal  raceway  or  an  alternate  wiring 
metii&d.  appteved  hy  JiFFA  70  must  be  used,  (See  meehanloal  fleet  plans  for 
locations,)  Gable  may  be  run  exposed  if  it  is  specifically  rated  and  identified 
for  plenum,  use  or  the  type  of  construction  has  beeti  approved  for  plenttm 
applications  (sucb  ae  MI  or  MG  assemblies).  Gable  tray  must  bo  metal  trough  type 
with  solid  bottom  and  solid  metal  eover[^]  [or  at  the  Co-ntrantors  option^  open 
t^pe  may  he  used  if  all  wiring  is  plenum  rated.]  Preassembled  flexible  motallio 
eahle  assemblies  furnished  with  light  fixtures  or  other  e(|Uipment  must  be 
ai>groyed  for  the  ap.plication. 


8.  BOXES  AND  SUPPORTS.  Boxes  shall  be  provided  in  the  wiring  or  raceway 
systems  wherever  required  for  pulling  of  wires,  making  connections,  and  mounting 
of  devices  or  fixtures.  Each  box  must  have  the  volume  required  by  NFPA  No.  70 
for  the  nxamber  of  conductors  enclosed  in  the  box. 

8.1.  APPLICATION  REQUIREMENTS.  Boxes  for  metallic  raceways  shall  be  of 
the  cast-metal  hub  type  when  located  in  normally  wet  locations,  when  surface 
mounted  on  outside  of  exterior  surfaces,  when  located  in  hazardous  areas,  and 
when  installed  exposed  up  to  7  feet  above  interior  floors  and  walkways .  Boxes 
in  other  locations  shall  be  sheet  steel  except  that  aluminum  boxes  may  be  used 
w^th' and  nonmetallic  boxes  may  be  used  with  nonmetallic- 
sheathed  or  metallic-armored  cable  system.  Cast-metal  boxes  installed  in  wet 
locations  and  boxes  installed  flush  with  the  outside  of  exterior  surfaces  shall 
be  gasketed.  Apply  a  flush  mounting  adapter  (Crousse  Hinds  FS031,  FS031PM  or 
equal),  if  the  box  is  not  installed  in  a  poured  concrete  wall.  Boxes  installed 
for  concealed  wiring  shall  be  provided  with  suitable  extension  rings  or  plaster 
covers,  as  required.  The  edge  of  boxers  sball  flush  with  the  finished  surfeees- 
in  gypsum,  plasterboard  InstalXatioti,  The  bottom  at  boxes  installed  in 
masonry- block  walls' for  concealed  wiring  shall  be  flush  with  the  top  of  a  block 
to  minlmiZcO  cutting  o£  blocks  and  boxes  shall  be  located. horizontally  to  avoid 
cutting :. webs  of  block.  Indicated  elevations  are  approximate,  |exnept  where 
minimum  mounting  heights  for  hazardous  areas  are  required  by  NFPA  No.  70]. 
.U.nl.ess.:.:.:.othe.rwlse....4ndle.ated.,.......hoxe.s.......fo.r.....-wall.......^^^  and  receptacles  shall  be 

mounted  per  attached  Drawing  40-15-01,  Sheet  2. 

8.2.  SUPPORTING  PROVISIONS.  Boxes  and  supports  shall  be  fastened  to  wood 
with  wood  screws  or  screw- type  nails  of  equal  holding  strength,  with  bolts  and 
metal  expansion  shields  on  concrete  or  brick,  with  toggle  bolts  on  hollow  masonry 
units,  and  with  machine  screws  or  welded  studs  on  steel  work.  Threaded  studs 
driven  in  by  powder  charge  and  provided  with  lockwashers  and  nuts,  or  nail- type 
nylon  anchors  may  be  used  in  lieu  of  expansion  shields,  or  machine  screws.  In 
partitions  of  light  steel  construction,  bar  hangers  (with  1-inch  long  threaded 
studs)  or  metal  stud  "C"  brackets  shall  be  used  to  secure  boxes  to  the  building 
structure.  Bar  hangers  are  to  be  mounted  between  the  vertical  metal  wall  studs, 
metal  stud  "C"  brackets  are  to  be  snapped  on  and  tab  locked  to  metal  wall  studs. 
When  "C"  brackets  are  used,  additional  box  support  shall  be  placed  on  the  side 
of  the  box  opposite  the  brackets.  Boxes  with  permanently  attached  side-mounting 
brackets  that  snap  and  lock  onto  wall  studs  or  that  fasten  to  wall  studs  with 
screws,  may  be  substituted  for  the  "C”  bracket  configuration.  Press- in-place 
clips  are  not  acceptable.  The  opposite  side  ("far-side”)  box  support  must  be 
included  in  the  optional  configurations.  In  open  overhead  spaces,  cast-metal 
boxes  threaded  to  raceways  need  not  be  separately  supported  except  where  used 
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for  fixture  support;  cast-metal  boxes  having  threadless  connectors  and  sheet 
metal  boxes  shall  be  supported  directly  from  the  building  structure  or  by  bar 
hangers.  Hangers  shall  not  be  fastened  to  or  supported  from  joist  bridging. 
Where  bar  hangers  are  used,  the  bar  shall  be  attached  to  raceways  on  opposite 
sides  of  the  box  and  the  raceway  shall  be  supported  with  an  approved  type 
fastener  not  more  than  24  inches  from  the  box.  Penetration  of  more  than  1-1/2 
inches  into  reinforced-concrete  beams  or  more  than  3/4  inch  into  reinforced- 
concrete  joists  shall  avoid  cutting  any  main  reinforcing  steel. 

mm 

8.3.  BOXES  FOR  USE  WITH  RACEWAY  SYSTEMS.  Boxes  shall  not  be  less  than 
1-1/2  inches  deep  except  where  shallower  boxes  required  by  structural  conditions 
are  approved.  Boxes  for  other  than  lighting- fixture  and  telephone  outlets  shall 
be  not  less  than  4  inches  square  except  that  4-  by  2 -inch  boxes  may  be  used  where 
only  one  raceway  enters  the  outlet.  In  applications  where  cast  boxes  are 
required,  boxes  may  be  4  x  2-1/4  inch  by  2-1/2  inch  depth  minimum.  (All 
dimensions  are  internal.)  Cast  metal  boxes  with  3/32-inch  wall  thickness  are 
acceptable . 

8.4.  BOXES  FOR  USE  WITH  CABLE  SYSTEMS.  Boxes  shall  be  not  less  than  3- 
by  3 -inch  sectional  boxes,  2  inches  deep. 

8.5.  BOXES  FOR  LIGHTING  APPLICATIONS.  Boxes  for  mounting  lighting 
fixtures  shall  be  not  less  than  4  inches  square  except  that  smaller  boxes  may 
be  installed  as  required  by  fixture  configuration,  as  approved.  Cast  boxes  may 
be  3-5/8  inches  round  by  2  inches  deep  minimum.  Separate  boxes  shall  be  provided 
for  flush  or  recessed  fixtures  when  required  by  the  fixture  terminal  operating 
temperature,  and  fixtures  shall  be  readily  removable  for  access  to  the  boxes 
unless  ceiling  access  panels  are  provided. 

8.6.  NOT  USED.  BOXES  FOR  COMMUNICATIONS  APPLICATIONS.  Boxes  for 
telephone  ' outlets  shall  be  not  smaller  t±ian  4.-11/16 .  inehes  square  and  - 2.- 1/8 
Inches  deep.  In'  'locati-ons  where  cast  boxes  are  required,  -two-gang  boxes  (-side 
by  side)  of  2-1/2  inch  minimum  depth  may  be  used, 

8.7.  PULL  BOXES.  Pull  boxes  of  not  less  than  the  minimum  size  required 
by  NFPA  No.  70  shall  be  constructed  of  aluminum  or  galvanized  sheet  steel,  except 
where  cast-metal  boxes  are  required  in  locations  specified  above.  Boxes  shall 
be  furnished  with  screw- fastened  covers.  Where  several  feeders  pass  through  a 
common  pull  box,  the  feeders  shall  be  tagged  to  indicate  clearly  the  electrical 
characteristics,  circuit  number,  and  panel  designation. 

CLOCK  OUTLET,  Clock  outleh,  for  use  in  other  than  a  wired  clock 
system,  :Shall  consist  'Of  an  outlet  box,  a  plaster  cover  where  required,  and-  a 
single  receptacle  with  clock-outlet  plate.  The  receptacle  shall  be  recessed 
sufficiently  withiri  the  box  to  allow  the  complete  insertion  of  a  standard  cap,, 
flush  with  the  plate.  A  suitable  clip  or  support  for  hanging  the  clock  shall 
be  secured  to  the  top  of  the  plate.  Material  and  finish  of  the  plate  shall  be 
as  specified  in  paragraph:  DEVICE  PLATES. 

8.9.  FLOOR  OUTLETS.  Individually  installed  outlets  shall  be  as  specified 
helow.  Outlets  installed'  -in  laultiple-  along  a  raceway  assembly  shall  he  as 
specified  in  SECTION:  UNDERFLOOR  DUCT  SYSTEM, 

8,9.1,  Surface  Mounted  Floor  Outlets.  Outlets  shall  be 
[adjustable]  [nonadjustablej  and  each  outlet  shall  consist  of  a  cast  metal  box 
with  threaded  openings  for  conduits,  [an  adjustable  ring,.]  fa  flange  ring,]  a 
cover  plate  with  1/2-  dr  3/4-lnch  threaded  flush  plttg,"  and  a  surface  mounted 
service  fitting.  Service  fittings  for  telephone  applications  shall  consist  of 
a  horizontal  east  housing  with  [a  1-inch  bushed  side  opening]  [an  8 -pin  jack 


16415-20 


asseiftblyl  .  Eacii  receptiac-le’^typ©  service.  £xttiag  sfe.s,l.l  ecnslst  e£  a  Jiorizontal 
east:  housing  with  a  rfeee|itacio  as  s;pac.ifie<l  mount&d  !«  the  aide.  Gasket  shall 
he  used  where  necessary  to  ensure  a  watertight  installation,  Ihe  plugs,  -with 
loatallatlori  Inatruttions,  shall  he  delivered  to  the  Gohtractiug  Off  lexer  at  the 
joh  site  for  capping  outlets  upon  removal  of  servioe  fittings. 

8.9.2.  keoessed  Floor  Outlets.  Outlets  .shall  consist  of  tast 
hox.es  with  | adjustable J  InonadjustahleJ  top  and  {bronze}  {aluBfinuml  access 
(cover)  plates.  As8e»bliea  shall  he  configured  for  installation  of  simplex  -or' 

duplex  raceptacles  as  indicated  on  the  plans.  Access-  plates  must  have  (threaded 
openings  and  plugs}  [hinged  lid(s)}.. 

8.10.  dOSMlT  STOB-hFS.  Conduits  stubbed  up  through  concrete  floors  for 
eonnectiens  to  freestanding  equipjnent  shall  he  provided  with  a  short  elbow  and 
an  adjustable  top  pr  coupling  threaded  inside  for  plxtgs,  eat  flush  with  the 
finished  floor.  Wiring  shall  he  extended  in  rigid -threaded  conduit  to  equipment, 
except  that  -where  required,  flexible  conduit  may  he  used  6  Inches  above  the 
floor.  Serewdriver-operated  threaded  flush  plugs  shall  he  installed  in  conduits 
from  -which  no  equipment  connections  are  made  to  suit  the  devices  installed. 

9.  NOT  USED.MVlCg  PLATES.  One-piece  type  device" pl'atep  shall  he -provided  for 
all  outlets  and  fittings.  Plates  on  unfinished  walls. and  on  fittings  shall  he 
zinc -coated  sheet  steel,  cast-metal,  or  impact  resistant  plastic  having  rounded 
or  beveled  edges.  [Plates  on  finished  walls  "shall  be  of  steel  with  hafced  enamel 
finish  or  impact  •'resistant  plastic  and  shall  he  [brown.  1  f  ivory.  1  ]  [Plates  on 
finished  walls  shall  he  of  satin  finish  -corrhsio-n-resistant  steel  or  of  satin 
finish  chromium  plated  brass.  ]  -Screws  shall  he-uf  metal- -with  countersunk  heads, 
in  a  color  to  match  the  finish  of  the  plate".  ;  Plates  -shall  be  installed  with  all 
four  edges  in  continuous  contact  with  finished  wall  surfaces  without  the  use  of 
mats  or  similar  devices.  Plaster  fillings  will  not  be  permitted.  Plates  shall 
be  installed  w-ith  an  alinement  tolerance  of  1/16  indh.  The  uae  of  sectional -type 
device  plates  will  not  he  permitted'.  Plates  installed  in  wet  locations  shall 
he  gasketed.  Device  plates  for  telephone  and  intercommunication  outlets  shall 
have  a  3/8- inch  bushed  opening  in  cen-ter. 


10,  RECEPTACLES.  (See  paragraph  titled  GROUNDING).  Device  shall  be  straight 
blade  t3rpe  unless  twist  lock  versions  have  been  designated  on  the  plans. 


. 10.1.  STANDARD  RECEPTACLES.  Single  and  duplex  receptacle  for  the  ordinary 

application  shall  be  125-volt,  two-pole,  three-wire  grounding  type  with  polarized 
parallel  slots.  Devices  rated  15  amperes  (NEMA  5-15)  may  be  furnished  for  all 
devices  not  specifically  required  to  be  20  ampere  (NEMA  5-20) .  Bodies  shall  be 


of  phenolic  compound  stipported  by  mounting  strap  having 


plaster  ears.  Contact  arrangement  shall  be  such  that  contact  is  made  on  two 
sides  of  an  inserted  blade.  Receptacle  shall  be  side-  or  back-wired  with  two 
screws  per  terminal.  The  third  grounding  pole  shall  be  connected  to  the  metal 
mounting  yoke.  Switched  receptacles  shall  be  the  same  as  other  receptacles 
specified  except  that  the  ungrounded  pole  of  each  switched  receptacle  shall  be 
provided  with  a  separate  terminal .  Only  the  top  receptacle  of  a  duplex 
receptacle  shall  be  wired  for  switching  application. 

10.2.  WEATHERPROOF  RECEPTACLES .  Weatherproof  receptacles  shown  shall  be 
mounted  in  a  box  with  a  gasketed,  weatherproof,  cast-metal  cover  plate  and  cap 
over  each  receptacle  opening.  The  cap  [shall  be  permanently  at-fcached  to  the 
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ts-wer  plate  tjy  a  alaort  o£  laead  dbain,  |  |shall  be  provided  with  a 

spring-hinged  flap.;| 

10.3.  NOT  USED.  iS-AiSPE^,  25Q^’?0LT  (NSm  6-1$)  .  Receptacles,  l^-seapere, 
3‘50-volt,  shall  be  [single}  [iShiplexJ  two-p6le,  three-wlra.,  grotmditig  type  with 
bodies  of  brown  phenolic  coa^ound  st^pcrted  %  »onn£itig  yoke  having  plaster  ears . 
Iho  third  grounding  pole  ahalX  be  connected  to  the  {4$tal  yeko»  Each^receptacle 
shall  be  provided  with  a  jnatlng  cord*  grip  cap, 

10.4.  NOT  USED.  20-AiiPERE,  ISd-VObf  (NEM4  6-20),  Receptacles,  stogie, 
2.0-aaipere,  iSO-vcit,  shall  he  melded  plastic,  two*-pole,  three-wire,  grounding 
type  complete  with  appropriate  raatlng  cord- grip  plug, 

10.5.  NOT  USED.  30-MPERB,  l^S/lSO^WbT,  Receptacles,  single,  #<N)# 

30-ampere,  125/2.50-volt,  shall  be  fflolded-plastlc:,  [three-pole,  four-wire 
grounding  type,  <NEM,  [three -pole,  three-wire  nongrounding  type  (NMA 

10-30),  j  complete  with  approptlnte  mating  cord-grip  type  attachment  ping.  {Each 
dryer  receptacle  shall  he  furnished  witsh  a  noa-^ detachable  power  supply  cord  for 
connectien  to  the  electric  •  clothes  dryer,  fhe  card  shall  he  an  angle-type 
36- inch  length  of  Type  [S£U>)  [SERE]  range  and  dryer  cable  with  three  No,  10  6.WG 
eonductarsisls:; 

10.6.  NOT  USED.  30-iiSPERE,  250-WbT  (NEMR'6-30).  Receptacles,  single, 
30-'a»pere,  256-volt,  shall  be  molded-plastlt,  two-po-ie,  three-wire,  grounding 
type,  complete  with  appropriate  mating  cord- grip  plug. 

10.7.  NOT  USED.  5O-AMEi0BLl,  125/250-'V01T,  Receptacles,  single  SO-ampere, 

#(N)# 

125/250-volt,  shall  he  flush,  molded-plastlc,  [three-pole,  four-wire  grounding 
type  (NIM  14-50), [  fthree-pole*  three-wire  nongrounding  type  (MMh  10-50),}. 
[Each  range  receptacle  shall  he  furnished -with  a  non-detachable  power  supply 
cord,  for  connection  to  the  electric  range,  1  The  cord  shall  be  an  angle -type 
36- inch  length  of  [SRUf  [SRbB]  [SROTJ  range  a,nd  dryer  cable  with  one  No,  8  and 
two  No ,  6  AW^  conductors . | 

10.8.  NOT  USED.  50-AMPERE,  IIO-WIT  <NEMA  6r50).  Receptacles,  single, 
50-ampere,  250-volt,  shall  be  flush  molded-plastic,  two-pole,  three-wire 
grounding  type,  complete  with  appropriate  mating  cord-grip  plug, 

10.9.  NOT  USED.  OR  HEAW-DbTY  REOEPTA-dLES:  Special-purpose  or  heavy-duty 
receptacles  shall  he  of  the  type  and  of  ratings  and  nximber  of  poles  #(d)# 
indicated  or  required  for  the  anticipated  purpose,  Gcntact  surfaces  may  be 
either  round  (pin)  or  rectangular  (blade).  6n.e  appropriate  straight  or  angle- 
type  plug  shall  he  furnished  with  each  receptacle.  Locking  of  receptacles, 
indicated  to  he  the  locking  type,  shall  he  aceerapllshed  hy  the  rotation  of  the 
plug  <36A  or  less)  or  by  ttse  of  a  locking  ring  (sizes  over  36A). 

10!l0.  GROUND  FAULT  PROVISIONS.  Designated  receptacles  must  incorporate 
ground  fault  circuit  interrupting  (GFI  or  GFCI)  capability.  Features  shall 
include  test,  reset,  and  trip  indication  provisions.  Conventional  receptacles 
located  downstream  of  a  feed  through,  type  GFI  receptacle  must  be  labeled  (on  or 
ac^aoent  to  device  plate)  to  Identify  the  GFI  protection  and  location  of  the 
device  with  the  reset  provisions  (example: •  "Ground  Fault  Protected,  Reset  in 
Roomxxx”),  Unless  indicated  otherwise,  GFI  receptacles  in  bathrooms ,  that  are 
connected  to  a  feeder  which  serves  conventional  receptacles  in  other  rooms 
downstream,  must  he  non- feed  through  type  or  be  connected  to  the  circuit  on  its 
incoming  (upstream)  side  only. 

#(N)# 
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11-  NOT  USED.WA3X  SWITCHES,  Switebes  shall  be  of  tbe  totally  eiictose^  tx8»bi«r 
type -witb  of  ;^b^iioll-c  copipoiiod-  HafL<il,es  sball  be  [btovas]  llvoryj,  Wittug 

terminsls  shall  be  of  tbe  screw  type  or  of  tbe  solderless  pressure  type  baviug 
suitable  eopdue tor-release  arratigemeut.  Not  atore  tbati  Joue  switeb]  [two 
switebes]  shall  be  Installed  tu  a  single-gaug  position.  Switches  shall  be  rated 
[lh-a}«pere|  [ao-amperel  IX2C3  [2771  .-volt  for  use  on  alternatlu#  ourreot  only, 
Pilot  li^ts  •  indicated  shall  consist  of  yoke-mounted  oandelabra-hase  sockets 
raced  at  75  watts,  125  volts,  and  fitted  with  glass  or  plastic  jewels,  A  dear 
h-watt  lamp  shall  be  furnished  and  installed  in  each  pilot  switch.  Jewels  for 
use  with  switches  couttolHug  motors  shall  he  green,  and  jewels  for  other 
p^poses'  shall  be  red . 


12.  CIRCUIT  BREAKERS.  Circuit  breakers  shall  have  voltage,  current,  and 
interrupting  ratings  as  indicated. 

12.1.  MOLDED-CASE  CIRCUIT  BREAKERS.  Single-pole  breakers  shall  be  full 
module  size;  two  poles  shall  not  be  installed  in  a  single  module.  Multipole 
breakers  shall  be  of  the  common- trip  type  having  a  single  operating  handle  but 
for  sizes  of  100  amperes  or  less  may  consist  of  single-pole  breakers  permanently 
factory  assembled  into  a  multipole  unit  having  an  internal,  mechanical 
nontamperable  common  trip  mechanism  and  external  handle  ties .  i|^rdaks^rS:s;,0:f;:;:;22:5 

•ampere  and’  larger  frame  sizes  shall  have  interchangeable  thermal  -magnetic 
tripping  elements.  The  thermal  portion  may  have  a  factory  preset  .rating;  the 
magnetic  portion  must  be  an  adjustable  setting  type,  -At  the- Ooutracters^^^^o 

^  *« «- c' iawKI  o  o  <?  / /i  'fN't-rtrt'b-T  rv-n  W'l  TVTmtitnN 


a  combined  i-nterrupting  capacity  of  100,000  symmetrical  amperes.  'All  poles  of 
associated  breakers  shall  ope-o  if  any  fuse  blows.  Breakers  equipped  with  ground 
fault  interrupters  shall  have  ground  fault  class,  interrupting  capacity,  and 
voltage  and  current  ratings  indicated. 

12x2 .  LOW-VOLTAGE-POWER  CIRCUIT  BREAKERS.  Breakers  shall  have  continuous  , 
short  time  withstand,  and  interrupting  current  ratings  and  frame  sizes  as 
indicated.  Breakers  shall  have  adjustable  [long  time!  [short  time]  [ground 
fault]  [instantaneous]  solid  state  trip  elements  as  Indicated,  Breakers  shall 
be  st-o red  energy,  {manually}  [electrically]  operated  [,  except  solenoid  opera-ted 
breakers  are  permitted  in  600  ac^eres  frame  or  smaller] , 

12.3.  INSULATED-CASE,  SYSTEMS -TIRE  CIRCUIT  BREAKERS,  Breakers  shall  have 
continuous,  short  time  withstand,  and  interrupting  current  ratings  and  frame 

#(d)#  ■  ' 

sizes  as  indicated.  Breakers  shall  have  adjustable  [long  time]  {short  time] 
[ground  fault]  [instantaneous]  solid  state  trip  elements  as  indicated.  Breakers 
shall  be  stored  energy,  [manually]  .[electrioally]  operated  type. 

13.  SERVICE  |AND  METERING|  EQUIPMENT. 


13.1.  DISCONNECTING  PROVISIONS.  Service-disconnecting  means  shall  be  of 
the  [drawout  power  circuit  breaker]  [insulated  case  circuit  breaker]  [enclosed 

4mm  ■  ■  . ,1 . . . . 

molded-case  circuit  breaker]  [fusible  safety  switchil  type  as  indicated  with 
external  handle  for  manual  operation.  The  disconnect  device  i|shall  be  housed 
in  an  individual  sheet  metal  enclosure  with  hinged  cover  or  door,  and  shall  be 
suitable  for  surface  mounting  unless  indicated  otherwise.]  [shall. be  part  of 
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a®.  «qa.ipBient  assembly,  {See  paragraph:  |F^E1^{)MSS|  StEtT-CaiGEAJl 

fh6  assembly  shall  be  listed  as  suitable  tor  ser^iea. . entfauce 

13.2.  METERING  EQUIPMENT.  Kilowatt-hour  meters  shall  be  ^^teaBtssiS ingle 
stator  t3rpe  conforming  to  applicable  portions  of  ANSI  C12.1  and  C12.10.  jGuJSEBSJt 

(-OIs)  and  voltage  transfotmars  (Ws)  coufotbing  to  AN$I  <112 » IX  and 
C57*ll  shall  he  included  with  ratios  appropriate  for  use  on  a  volt, 

_ -phase,  _ -wire  system*  [Meters  mast  have  [demand  registers]  fand] 

[provisions  fo-r  co-mection  to  facility  energy  monitoring  and  control  systems 
(itiC$>|v  bemand  registers  should  be  ctanulative  type  using  a  15 -minute  demand 

13.2.1.  NOT  USED. EMGS  IransduuerA*  Capability  to  interface  the 
[existing]  Energy  Monitoring  and  Control  System,  shall  be  provided  by  use  of 
eleotronje  pulse  initiators*  '  .^uise  '  initiators .•bhdli:;he  .so'lid-stats  devices; 
incorporating  light-emitting  diodes,  photo* transistors  and  power  transistors, 
Ch^tput  contsuts  must  have  24,  bCOVj,  1C0;V&  -rating  with  -a;  life  rating  of  -dne 
billion  operations,  iiercury  wetted  .contacts  are  :.add.e^table ..  Initiators  shall 
be  capable  of  aeeurate  processing  over  the  full  range  of  ; meter  speeds  <up  to  a 
maximum  generation  rate  of  500  pulses  per  .mihute  without  false  pulses  (detent 
protection)) ,  Initiators  shall  he  selected  and  Internal  components  configured 
to  provide  the  highest  number'  of  - pulses  per  iK33H  available  from  a  given 
manufacturer*  Ehe  pulse  rate  shall  be  identified  by  label  or  other  marking  on 
aaehm;ini;Mator$si?:f 

13.3.  NOT  USED.  (IROUND  FAULT  PROTECTION.  Ground  fault  provisions  shall 
b:e®i;inatalle-d;:s:^fd|;;^ 

on  the  service  equipment  as  indicated  on  the  plans.  Sensors  shall  be*  of  the 
vectorial  summation  type.  Ampere  and  time  .settings  shall  be  [as  shovro] 
[coordinated  with  main  service  protective  devices,  Settings  must  have  sufficient 
margins  to  prevent  false  tripping,]  |For  double  ended  service  applications,  a 
selective  relaying  system,  as  indicated,  shall  he  provided  to  ensure  tripping 
of  correct  breakers,] 

13.4.  SURGE  PROTECTION.  Install  secondary  surge  [arrestors]  [suppression 

devices]  on  power  feeders  at  locations  indicated  on  the  plans.  Arrestors  shall 
be  150  volts  to  ground  ||for  240i|§/120  volt  services) ,  $00V  on  all  o-ther 

cpnfiguf ationi .  Surge  suppression  devices  shall  be  installed  on  incoming 
communication  lines  [at  the  point  of  entrance  to  the  .building]  [or]  [as  indicated 

on  the  plansii;. 

14.  PANELBOARDS.  Panelboards  shall  not  exceed  78  inches  in  height  and  shall 
be  so  mounted  that  the  height  of  the  top  operating  handle  will  not  exceed  6  feet 
6  inches  from  the  floor.  Locks  for  distribution  and  branch  circuit  panelboards 
shall  be  keyed  alike.  Nameplates  shall  be  as  approved.  Directories  shall  be 
typed  to  indicate  load  served  by  each  circuit  and  mounted  in  holder  behind  a 
clear  protective  covering,  fbuses  shall  be  copper. f:  [[If  •  alxMinum  buses  .ara 
furnished,  circuit  breakers  must  he  the  holt -on.  type.  ]  Submittals  shall  identify 
bus  material.  A  circuit  breaker  or  switch,  which  is  to  be  used  as  a  motor 
disconnecting  means  and  is  within  a  panelboard  out  of  sight  of  the  motor,  must 
have  provisions  to  be  locked  in  the  open  position  (or  optionally  a  separate 
disconnect  means  shall  be  provided  per  paragraph:  MOTOR  DISCONNECT  MEANS) . 
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14.1.  LOAD-CENTER  PANELBOARDS.  Load- center  panelboards  shall  be  Type  I, 
Class  2  of  Fed.  Spec.  W-P-115,  and  shall  be  circuit-breaker  equipped. 

14.2.  BRANCH-CIRCUIT  PANELBOARDS.  Lighting  and  appliance  branch- circuit 
panelboards  shall  be  circuit-breaker  equipped,  Type  I,  Class  1  of  Fed.  Spec. 
W-P-115. 

14. 3. ’  MSTRIBUTIOD  PA^nELBOARDS .  Distribution,  power,  or  feeder  penel- 
lbsr<Js  siialX  be  circuit^breaker'  equipped,  Tjpe  I  ler  fusible-switch  equipped, 
%|S6.  11].-  [Hultlpole  fusible  switches  shell  be  .  of  the  hlng&d-door  type; 
siuglfe^pele  fmible  switebes  shell  be  of  ttaibler  swiceh  end  fuse  type.  Switches 

as  jflotor- disconnect  means  shell  be  horsepower  rated,  in  oonformance  with 
Table  III  of  Fed.  Spec,  W-S-S63.)  [Fusible  panelboards  of  the  multipole  type 
have  doors  over  Individual  circuits  and  trim-  over  wiring  gutter  only, 
provided  each  circuit  is  arranged  for  locking  in  the  open  and  closed  positions 
and  each  branch  circuit  has  an.  Individual  identification  card,  in  a  card.holder 
witb:--'nieur-'-piastlc“vovering-'H^^^^^^^ 

mm. . 

14A.  NOT  USED.  POWER  DISTRIBUTION  CENTERS.  Eanh  assembly  shall  have  power 
distribution,  monitoring,  and  control  capability  appropriate  for  &  data 
pronessitig  application  consolidated  into  a  modular  self-oontained  package,  [An 
isolation  transformex  shall  be  included. }  [The  center  shall  have  a  nominal 
rating  of  flS}  [30j  [50][  {75]  [100]  [125]  [150]  [200]  kUA  minimum  with  a  [30] 
[42J  (B4]  pole  distribution  capability.]  [Siaes  shall  be  as  shovm  on  tho  plans,] 
All  breakers  shall  be  bolt-on  type,  The  input  side  breaker  must  be  a  shunt  trip 
type  operated  [by  a  pushbutton  device  located  near  the  data  processing  area 
entrance-]  fas  indicated  on  the  plans,]  Branch. breakers  In  the  output  seetion(s) 
shall  be  provided  per  .the  panel  schedule (s)  on.  the  plans,  [The  neutral 
conductor/btts  bar  shall  be  sized  to  provide  133T  minimum  of  the  line  conductor 
ampacity, ]  Surge  suppression  devices  shall  be  included, 

iHii 

15A.  NOT  USED.  POWER -SWJTOHGEAR  ASSEMBLIES  (LOW  VOLTAfiE  POWER  CIRCUIT.  DREARER 
SWITCHGEAR) .  Low  voltage  power  switchgear  shall  he  metal -enclosed,’  freestanding 
general-purpose  [ventilated]  type  and  shall  be  installed  to, provide  front  [and 
rear]  access.  Devices  shall  be  housed  in  individual  isolated,  grounded, 
coffipartmehrs  Buses  shall  be  [factnryHnsulated]  [copper]  [or]  •  [aluminum] ,-  [If 
not  otherwise  indicate^,,  neupral  shall  b6.,full  size  and  ground  bus  shall  be  [25] 
[30]  percent,,  minimum  of  phase  bus  ampacity,.]  Assembly  shall  be  approximately 
90  inches  high;  arrangement  of  circuit  breakers  [and  other  items  specified]  shall 
be  as  #(d># 

indicated.  The  design ’.of ^  t^^  assembly  shall  be  'base i  .bh  [the 

indicated  interrupting  rating.  ]  [an  interrupting  rating  of  _  amperes 

S3rametfical  minimum,]  The  rating  must  apply  to  the  entire  assembly,  A  series 
rated  configuration  ismbt ''aceepta'ble' in  lieu-  of  a  fully  fated  assembly  unless 
so  indicated  .on  .the  plans 

ISA,  1.  •  CIRCUIT  BREAKERS,  ■  3?rotective’ functions,  and  switching  capability 
if  so  indicated,  shall  he  provided  hy  4  -  position,  drawout  type  low-voltage- 
power  circuit  breakers ,  A.. Cell,  position  .Indicator  must  be  included  to  positi’yely. 
identify  the  position  of  the  breaker  assembly-. 

■  . 

15A,2,1.  .Instrum,ents,  Inst’rtiments  shall  be  long  scaled  iinches 

minimum,  semiflusb  rectangular.  Indicating  switchboard  type. 
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-ia^eter,  r^iig©  D  to.  "  .^peres> 

afti^j£;t:e'i::f!.switG'h  ES^ittg  off  po^itlo^  AVtd  poaitlons'  to  t&a<i  oaeh  pbass  e‘att.4|it« 

15Ax2,l.a-.  toltaotex,  ratige  0  to  ___  volts,  oomplote  mtfe 
isoXettox  s^itcti  off -posltllott  add. 'positions  to 

ISA, 2, 2,  lustr^fflEetit  transformers, 

l5Ax2,2,l.  Voltage  transformers  shall  he •  fated  t| 

i20:  volts, :r 


Cjufr;ent,,,,trans|oxm.e^^  be  -  rated- '•  ;■■;'■■ -.'fil 


fmf' . "  . .  ,  « 

[15A.2.3,  Control  Switch,  A  control  switob.  with  indicating  lights 
shall 'ba  provided  for  each  electrically- operated  breaker,]  • 


iSB,  ^OtitK'-SWIfCHeEAA'  ASSEMBLIES  (BEADEEOSf  BlSTRIBUtlCS  SBItOfiBCAEhS,  SEAW 
PUT?).  Asse^lies  shall  he  metal -enclosed,  freestahding  general-pnrpose 
[ventilated]  -type  and  Ahali  he  installed  .to  provide  front  {and  rear-]  aeeessv 
Constyubtion  •  shall  be'  heavy  duty  power  switchgear  type  with  devices  housed  in 
indivfddal  Insulated,  grounded,  oompartmenta.  Buses  shall  he  [factory  insulatad] 
[copper]  [or]  [alumiman] .  [If  not  otherwise  indicated,  neutral  shall  he  full 
sire  and  ground  bus  shall  be  [25]  [50]  percent  minimum  of  phase  bus  ampacity,] 
Assemhly:shall  be  approximately  $0  inches  hl^;  arrangement  of  circuit  breakers 

” .  ,  ...  ... 

[and  other  items  specified]  shall  be  as  indicated,-  Xhe  design  of  the  antire 
assembly  shall  he  based  on  [the  indicated  interrupting  rating.  |  fan  interrupting 
rating  of  '  amperes  sysmietrical  minimum,]" 

15»,i.  Cm<3UIX  -SS.gAK£a6LS,  Fault  protection,  and  awitohing  •  capability  if 
applicable,  shall  he  provided  hy  4  -  position,  drawout  insulated- case,  systems 
type  circuit  hreakers,  A  cell  position  ihdlcamr  must  he  Included  to  identify 
the  position  of  the  breaker  assembly,  [holded-case  circuit  breakers  may  he  .used 
where  breakers  of  [400]  [200]  amperes  or  less  are  indicated.] 

15B,2.  AUXILIARY  E<1UIPMNT, 

i5B,2.1,  InsfcrtMents,  Instruments  shall  he  long  scale,  6,S  inches 
minimum,  semiflush  rectangular,  indicating  switchboard  type. 

15B,2.1,1.  Ammeter,  range  0  to  _  amperes,  complete  with 

selector  switch  having  off  position  and  positions  to  read  each  phase  current. 

1SB,2.1„2.  Voltmeter,  ranged  to _ volts,  complete  with 

selector  switch  having  off  position  and  positions  to  read  [each]  phase  [to  phase] 
[to  neutral]  voltage,  . 

I5B,2,2>  Instirument  transformers, 

15B,2.2,1.  Voltage  transformers  shall  he  rated  _ ^  to 

15B,2.2,2.  Current  transformers  shall  he  rated  _  to 

feamperessi®:::®? 

nni  ■  ■  . . . . 

[15&,2,3,  Gontrei  Switch,  A  control  switch  with  indicating  lights 
shall  he  provided  for  each  electrically  operated  breaker,] 


15C.  P0«ER-SWITGHGEAR  ASSEMBLIES  (BEABFROHt  BISTRIBUtlON  S¥ITCHBOARI>S .  BORHAL 
BBTY).  Switchboards  shall  he  metal-enclosed,,  freestanding  general-purpose 
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I  ventilated]  tjrp©' aratd  "siiali 'ise  installed  to  provide  front  |and  rear]  acces®. 
IJf  sot  othetwijse  it«itca,ted^  the  ndutraj  shall  he  fdll  site  atjd.  the  grotiM  !»■«$• 
shall  he  f25]  |5d]  pereent  miniroam  of  phase  hns  mpacit^,  |  Buses- shall  - he 
[copper]  [or I  [alwl^H®),  Asseethly  shall  he  appreximafcely  P-0  loohes  hi^b; 
arrangeiBent  of  oircsuit  brdahers  or  switches  [and  other  rteas  specified]  shall 
he  as  indloated,  The  design  of  the  entire  switchboard  aaseishly  ehall  he  based 

on  [the  indicated  interrupting  rating.  |  [an  interrupting  rating  of _ eai^eres 

S3?aaftetrtcal  jainimim.l  Fault  protection,  and  switching  capability  if  applicable, 
shall  be  provided  by  [molded^case  eircuit  breakers]  [molded-case  circuit  breakers 
coordinated -with  current- limiting  fnses]  [fusible  swltehes|»  [Provide  auxiliary 
equipment  as  indicated  [on  the  plans*]  [in  paragraph;  S^ii^I-GE  [-ASh  MEfERXNO] 


16 .  NOT  USED .  GABIFEFS ,  Oahlnets  for  coaaainieations  systems  shall  have  boxes 
■constructed  of'  zino^coated;  sheet  steel.  Cabinets  shall  he  constructed  with 
Interior  dimensions  not  less  than  those  indicated,  Trim  shall  he  fitted  -with 
hinged  door  and  flush  catch*  Doors  shall  provide  maximum-site  openings  to  the 
hox--.i.nter.io.E.s,  .,...Box^  a  5/8- inch  plywood  backboard  having 

a  two- coat  insulating  varnish  finish. 


17.  FUSES.  A  complete  set  of  fuses  for  switches,  panels,  bus  plugs,  switch- 
gear,  and  control  centers  shall  be  furnished  as  required.  Time -current- tripping 
characteristics  of  fuses  serving  motors  or  connected  in  series  with  circuit 
breakers  shall  be  coordinated  for  the  proper  operation.  Fuses  shall  have  a 
voltage  rating  not  less  than  the  circuit  voltage.  |lf  the  type  is  not  otherwise 
identified,  the  fuse  sizes  shown  on  the  plans  assume  the  use  of  Class  RK5  dual 
element  fuses  for  motor,  transformer,  and  ballast  type  lighting  loads  and  Class 
RKl  single  element  fuses  for  general  loads,  Class  RKl  dual  element  fuses  for 
mixed  loads. i|  Class  H  fuses  may  be  used  only  where  specifically  designated. 
Cartridge  fuses  shall  be  used  for  circuits  rated  in  excess  of  30  amperes,  125 
volts,  except  where  indicated  otherwise  on  the  plans. 


NOT  USED.  FUSES.  Plug  fuses  shall  be  of  the  aonrenewable  time -delay 
type  and  shall  he  used  for  eixeuits  rated  125  volts  or  less  and  30  amperes  or 
less  #<dfi 

where  indicated  on  the -plans 

. 17.2.  CARTRIDGE  FUSES;  NONCURRENT -LIMITING  TYPE.  Cartridge  fuses  of  the 


noncurrent-limiting  type  shall  be  Class  H,  nonrenewable,  dual  element,  time  lag 
type  and  shall  have  interrupting  capacity  of  10,000  amperes.  At  500  percent 
current,  cartridge  fuses  shall  not  blow  in  less  than  10  seconds. 

17.3.  ”  CARTRIDGE  FUSES;  CURRENT -LIMITING  TYPE*  Cartridge’ fuses,  current- 
limiting  type.  Class  [G]  |J]  [L]  [RKl]  [RK5]  {RK9]  [T]  [CG]  shall  have  tested 
interrupting  capacity  not  less  than  [100,000]  [200,000]  ^peres.  Fuse-holders 
shall  be  the  type  that  will  reject  all  Class  h  fuses. 


. 

18.  S0TJS£D^  CONDUITS.  Empty  conduits  for  underground  [electric-  service 

cable]  [and]'  [telephone -cable]  shall  be  installed  as  indicated,  ^  .Except  where 
otherwise  .indicated-,”'  conduits  shall./terminate  a  minimum  of  5  feet  beyond  the 
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buildiog  wall  mid.  1  feat  below  grade^  witb  the  oixtsxde  eticie  basbed  mid 
liluggad  ar 

19.  AERIAL  SERVICE.  Aerial -service  entrance  conductors  shall  be  installed  in 
i|rigid|  ||ii^||conduit  of  sizes  as  indicated,  from  service  equipment  to  a  point 
on  the  exterior  of  the  building  as  directed  by  the  Contracting  Officer.  Four 
feet  of  slack  conductor  shall  be  extended  from  service -entrance  fitting  to  permit 
connection  to  service  drop.  Conduit  shall  be  concealed  within  the  walls  of  the 
building  where  possible,  and  shall  terminate  on  the  exterior  with  an  appropriate 
weatherproof  fitting.  i|iService- entrance  cable  in  the  specified  sizes  may  be  used 
in  lieu  of  insulated  conductors  in  conduit.  Cable  shall  be  attached  with 
malleable- iron  clamps  to  the  exterior  surface  at  not  more  than  24- inch  intervals 
and  shall  terminate  in  a  suitable  weatherproof  fitting.  Point  of  cable  entrance 
through  wall  shall  be  caulked  with  sealing  compound  and  protected  by  cast -metal 
sill  plate. H 


20.  MOTORS.  (Also  see  paragraph:  EQUIPMENT  CONNECTIONS.)  Unless  otherwise 
specified,  all  motors  shall  have  open  frames,  and  continuous -duty  classification 
based  on  a  40  degrees  C.  ambient  temperature  reference.  Polyphase  motors  shall 
be  squirrel -cage  type,  having  normal -starting- torque  and  low- starting- current 
characteristics,  unless  other  characteristics  are  specified  elsewhere.  Each 
motor  controller  and/or  disconnect  switch  hereinafter  specified  shall  be  clearly 
labeled  on  the  cover  to  indicate  the  equipment  controlled.  The  labeling  shall 
be  consistent  with  subparagraph  2.5:  IDENTIFICATION  NAMEPLATES  of  this  section. 

20.1.  SIZE  SELECTION.  Motors  shall  be  of  sufficient  size  for  the  duty  to 
be  performed  and  shall  not  exceed  the  full -load  rating  when  the  driven  equipment 
is  operating  at  specified  capacity  under  the  most  severe  conditions  likely  to 
be  encountered.  In  addition,  all  motors  installed  above  a  mean  sea  level  alti¬ 
tude  of  3,300  feet  shall  be  derated  1  percent  for  each  330  feet  or  fraction 
thereof  above  3,300  feet.  Derating  due  to  altitude  will  not  be  required  on 
hermetically  sealed  motors  and  integrally  mounted  motors  (integrally  mounted 
motors  are  those  in  equipment  where  the  motor  housing  and  driven  equipment 
housing  are  integral  and  on  the  same  common  shaft) .  Motor  service  factor  cannot 
be  considered  in  selection  of  horsepower  size  or  altitude  derating;  the  standard 
service  factor  must  be  available  undiminished  in  the  field  installation.  The 
horsepower  ratings  indicated  on  electrical  plans  are  for  guidance  only  and  do 

■ii 

not  limit  the  equipment  size.  When  electrically  driven  equipment  furnished 
under  other  sections  of  these  specifications  materially  differs  from  the 
contemplated  design,  the  Contractor  shall  make  the  necessary  adjustments  to  the 
wiring,  disconnect  devices,  starters,  controls,  and  branch- circuit  protection 
to  accommodate  the  equipment  actually  installed. 

mM . 

20 KNEROY  .CONSERVATION.  Unless  indicated  oti^erwisey  motors  for 
convent iotial  applications  over  15  horsepower  shall  be  the  energy  efficient  type, 
This'  requirement  is  not  applicable  to  hermetically  sealed  motors  ^  integrally 
mounted'  motors*  (as  defined  in  the  preceding  paragraph)  ,  motors  specified  [under 
SECTION:  AIR  SUPPLY  AND '  DISTRIRUTIOK  SYSTEM  .or]  as  part  of  energy  efficient 
equipment  in  other  sections  of  these  .specifications  (such  as  chillers  specified 
on  a  kW/ton  basis) »  wound  rotor  motors ,  or  any  application  involving  special 
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construction  or  |>er£orinaaic«:,  CSunranteeti  minintum  inll  load  effieionoies  shall 
be  <ba«ed:  on  l,8Q0  r|att,  egan  drijiproof): 


£0 

bp  . 

.  9l,M 

75  hp 

93,0% 

hp 

91. 5T 

100  hp 

93.5% 

BO 

hp 

■  -91, 

125  hp 

94,7-3% 

40 

■hp  ■ 

-  B2.n  ■ 

150  hp 

94.0% 

BO 

.  92, 5t 

£00  hp 

94,5% 

bO 

hp " 

■  n'.  7% 

BOO  hp 

.95.0% 

Other  motors  of  different- spaed  or  housing  classification  shall  also  Be  of  the 
energy,  efficient  type^  as  advertised  by  the  motor  manufaiittirer,  -sfith  efficiencies 
greater  than  the  standard  line.  Motor  efficiencies  shall  have  heen  verified  in 
pccordanee  Mth  MEMA  Std-  MG  l-12.53.a, ,  and  -determined  using,  the  dynamometer 
method  as  described  in  IEEE  Std.  112,  Method  h.  All  shop  drawing  submittals  on 
motor  driven  e<|uipment  shall  Include  the  motor  efficiency, 

#<«)#  . 

£0.3,  P0»ER  FACTOR  COltRECTIOM.  Capacitors  of  the  RVAM  sise  indicated 

shall  he  provided  on  [designated  motors}  [single "[Ppded  motors  -of  £5- horsepower 
or  larger!  &izes  shown  are  based  on  ,  standard  eff-iciency  1^800  rpm,  T  frame 
motors.  Contractor  shall  adjust  EVAR  sizes. as  in  accordance  with  manufacturer's 
recommendations  for  other  types  and  speeds.  .  .Capacitors  must  be  -connected 
downstream  of  motor  overload  protective  devices  unless  separate  disconnecting 
means  are  provided  per  NEC  48p,  Capacitors  shall  be' 3-phase,  [£40]  [480|  [ECO] 
volt  and  include  provisions  for  draining -charge.  Assemblies  must  he  dustproof 
unless  indicated  otherwise,  Submit  ^ata  on  selected  devices  for  review. 


#(■«)# 

21.  MOTOR  CONTROL.  (Also  see  paragraph:  EQUIPMENT  CONNECTIONS)  Each  motor  or 
group  of  motors  requiring  a  single  control  shall  be  provided  with  a  suitable 
controller  and  devices  that  will  perform  the  functions  as  specified  for  the 
respective  motors .  If  a  motor  control  center  bas  been  required  on  the  plans , 
the  controller  function  for  the  designated  motors  must  be  provided  per  the  MOTOR 
CONTROL  Of23TERS  subparagraph  in  this  section,  In  the  absence  of  specific 
instructions  in  other  sections  of  the  specifications  or  on  the  plans,  a 
controller  may  be  furnished  with  the  motor  or  the  equipment  it  controls ,  or  it 
may  be  separately  furnished  and  mounted  on  the  nearest  clear  wall  space  at  the 
Contractor's  option.  i|sSpecific  control  features  shall  be  provided  as  indicated 
on  the  plans  and  elsewhere  in  the  specifications  .i:|i  All  control  shall  be  120 
volts  or  less  unless  otherwise  indicated.  Auxiliary  contacts  shall  be  included 
as  required  to  accommodate  the  specific  control  requirements  called  for  elsewhere 
in  the  specifications  or  on  the  plans.  Unless  indicated  otherwise,  in  each 
magnetic  starter  provide  ifone  spare  normally  open  and  one  normally  closed 
auxiliary  contact]  [and]  [one  normally  open  auxiliary' contact  for  all  motors  5 
horsepower  and  larger  designated  o-n  the  plans  to  have  future  EMGS  monitor ing.'j' 

iiiii 

21.1.  CONTROLLER  APPLICATION.  Single-  or  double-pole  tumbler  switches 
specifically  designed  for  alternating- current  operation  only  may  be  used  as 
manual  controllers  for  single-phase  motors  having  a  current  rating  not  in  excess 
of  80  percent  of  the  switch  rating.  Automatic  control  devices  such  as  thermo¬ 
stats,  float,  or  pressure  switches  may  control  the  starting  and  stopping  of 
motors  directly,  provided  the  devices  used  are  designed  for  that  purpose  and  have 
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an  adequate  horsepower  rating.  When  the  automatic -control  device  does  not  have 
such  a  rating,  a  magnetic  starter  shall  be  used,  with  the  automatic  control 
device  actuating  the  pilot -control  circuit.  When  the  automatic  control  device 
actuates  the  pilot  control  circuit  of  a  magnetic  starter,  the  latter  shall  be 
provided  with  a  three-position  selector  switch  marked  MANUAL- OFF- AUTOMATIC .  When 
combination  manual-  and  automatic -control  is  specified  and  the  automatic -control 
device  operates  the  motor  directly,  a  switch  of  the  double- throw,  three-position 
tvimbler,  or  rotary  type  shall  be  provided  for  the  manual  control.  Connections 
to  the  selector  switch  shall  be  such  that  only  the  normal  automatic  regulatory 
control  devices  will  be  bypassed  when  the  switch  is  in  the  Manual  position;  all 
safety  control  devices,  such  as  low-  or  high-pressure  cutouts,  high- temperature 
cutouts,  and  motor- overload  protective  devices,  shall  be  connected  in  the 
motor-control  circuit  in  both  the  Manual  and  the  Automatic  positions  of  the 
selector  switch.  Control  circuit  connections  to  any  MANUAL -OFF -AUTOMATIC  switch 
or  to  more  than  one  automatic  regulatory  control  device  shall  be  made  in 
accordance  with  wiring  diagrams  approved  by  the  Contracting  Officer  unless  such 
diagram  is  included  on  the  drawings. 

21.2.  OVERLOAD  PROTECTION.  Each  motor  of  1/8  horsepower  or  larger  shall 
be  provided  with  thermal -overload  protection.  Polyphase  motors  shall  have 
overload  protection  in  each  ungrounded  conductor.  The  overload  protection  device 
shall  be  provided  either  integral  with  the  motor  or  controller,  or  shall  be 
mounted  in  a  separate  enclosure.  Unless  otherwise  specified,  the  protective 
device  shall  be  of  the  manually  reset  type.  In  magnetic  starters,  the  overload 
contacts  shall  be  connected  on  the  grounded  side  (i.e.,  downstream)  of  the 
starter  operating  coil  per  NEMA  ICS  2. 

i»ii 

ai.3.  SPECIAL  PURPOSE  CQSmOLLERS > 

21.3.1,  Reduced- Voltage  Controller.  Reduced -voltage  controllers 
shall  he  provided  for  polyphase  motors  horsepower  or  larger.  Reduced* 
voltage’  starters  shall  he  of  the  single-step  auto transformer,  reactor,  or 
resistor  type  having  an  adjustable  time  interval  between  application  of  reduced 
and  full  voltages  to  the  motors,  Wye -delta  reduced  voltage  starter  or  part 
winding  increment  starter  having  an  adjustable  time  delay  between  -application 
of  voltage  to  first  and  second  winding  of  motor  may  he  used  in  lieu,  of  the 
reduced  voltage  starters  specified  above  for  starting  of  mo tor -generator  sets, 
ceotrlfugally  operated  equipment  or  reciprocating  compressors  provided  with 
automaticsmnioaders*^^^ 

mm 

21,3«2,  Hultispeed  Controllers,  Controllers  for  specific  equipment 
[as  designated  on  the  plans]  [as  described  elsewhere  in  the  specifications]  must 
be  capable  of  supporting  the  indicated  [2]  [  [-speed  operation. 

21.3.3.  Reversing  Controllers.  Controllers  for  specific  equipment 
[shown  on  the  plans]  [described  elsewhere  in  the  specifications]  must  be  capable 
of  supporting  motors  that  will  operate  in  both  forward  and  reverse  modes, 

21,4.  MOTOR  COMROL  CE8BGERS.  Control  •  centers  shall  be  indoor  type  and 
shall ’contain  combination  ’s-tarters  and  other  equipment  as  "indicated.  Control 
centers,,  shall  he  HEMA  ICS  .-R-j  Class  ■  . .  Type  ■  f Control  voltage  shall  be  120 
volts  unless  Indicated  otherwise.]  [Buses  shall  be  copper.  Submittals  shall 
identify  bus  material.]  Each  control  center  shall  be  mounted  on  floor  sills  or 
mounting  channels.  Each  circuit  shall  have  a  suitable  metal  or  Laminated  plastic 
nameplate  with  white  cut  letters,  .Coshination  starters  shall  he  provided  with 
[circuit: breakers]  [fusible  switches]  [switches  equipped  with  high- interrupting- 
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ijiaii-aci'fcy  cur  rent: -iiiBltiiig  fuses  Jr  JS  ingle  *pfe:ase  eoaipensatoxs  anst  be  included 
in  switch  type  of  starterrj  . 

Sll,5.  HIStaELLANEOUS  CONTACTS r  Coutacbs  in  miscellaneous  cnntarol  devices 
sneli  as  float  switches,  pt.essure  switches »  and  auxiliary  relays  shall  have 
current,  and  wltage  ratings  in  accordance  with  NSiA  ICS  2  for  rating  designation 

ssoov  .  '  . ,.  ..  ..  . . .  .  ^.... 

^1.6,  lOiiiEE  SAE^t  CdUTROiiS,  Safety  controls  for  boilers  shall  he 
eonnentod  to  a  ^-wire,  110-voIt  grounded  eirenit  supplied  fr<m  the  asso-ciated 
hoiler-og.uipraent  circuit*  Nhere  the  holler  circuit  is  more  than  120  volts  to 
grounds  safety  controls  shall  he  energized  through  a  two-uindlng  transformer 
having  its  120* volt  secondary  winding  grounded*  Overourrent  protection,  shall 
he  -  provMe  secondary  conductor  and  shall-  he  sized  for  the 
load  encountered* 

22.  MOTOR-DISCONNECT  MEANS.  (Also  see  paragraph:  EQUIPMENT  CONNECTIONS.) 
Each  motor  shall  be  provided  with  a  disconnecting  means  when  required  by  NFPA 
No.  70  even  though  not  indicated.  Each  disconnect  shall  be  located  in  sight 
from  the  motor  controller  location.  The  disconnecting  means  shall  be  capable 
of  being  locked  in  the  open  position  when  the  motor  is  not  in  sight  of  the  switch 
and  controller  unless  another  disconnecting  means  is  located  at  the  motor.  For 
single-phase  motors,  a  single-  or  double-pole  toggle  switch,  rated  only  for 
alternating  current,  will  be  acceptable  for  capacities  less  than  30  amperes, 
provided  the  ampere  rating  of  the  switch  is  at  least  125  percent  of  the  motor 
rating.  Enclosed  switches  shall  be  horsepower -rated  in  conformance  with  Table 
III  of  Fed.  Spec.  W-S-865.  Switches  shall  disconnect  all  ungrounded  conductors. 


23'’  TRANSFORMERS.  Utilization  transformers  shall  be  general-purpose  dry-type 
in  an  ygiiii^i^jpweattherproo^l  enclosure.  S ingle -MiMMKlphase  transformers 
shall  have  not  less  than  two  windings  per  phase.  Use  of  dry  t3rpe  transformers 
is  limited  to  500  kVA  maximum.  Use  of  auto- transformers  is  not  allowed.  |Fu11- 
capacity  NEMA  standard  taps  shall  be  provided  in  the  high-voltage  winding.!  "T" 
connected  transformers  may  be  provided  in  the  range  of  15  kVA  and  less. 
Transformers  with  sound  levels  greater  than  50  dBs  shall  be  installed  on 
resilient,  vibration- isolating  mountings  to  prevent  amplification  of  sound. 
Transformers  shall  be  the  quiet  type  with  sound  level  not  exceeding  the 
following: 


Transformer 

Average  Sound 

Ratine:.  kVA 

Level,  Decibels 

0-9 

40 

10-50 

45 

'5.1-150 

50 

151-300 

'301-500 

60 

24.  NOT  USED.lMFS  AND  l,IG$flSU  FIXTURES*  tilting  fixtutss  (luminaries)  may 
be  provided  with  No,  lb  ANG  stranded  copper  conductors  in  S/S-inch  flexible  metal 
conduits  not  over  6  feet  long  where  flexible  metal  conduits  are  permitted  by  NFPA 
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limps  •shownroiB-t^^^  4ramog  series" '40’’'06’'64  represeBtige-nerxe  categer'ies. 

3ai3^-$!-,0:ftd'p&fffer}8aTite  eh&ractfeiristles  sltall  dfetejrfitiaed  from  tb:6  laii^p 
codes  desigoated  on  the  plans  or  in  the  body  of  the  specifications. 

^4,1.  lamps  of  the  propet  type,  wattage,  and  voltage  rating  shall 

he  delivered  to  the  project  in  the  original  cartons  and  installed  in  the  fixturee 
jost  prior  ho  the  completion  of  the  project, 

14.1x1*  Incandescent  I^amps  shall  he  for  llS-volt  operation  mless 

am 

Fluorescent  Laaps  of  the  34-  and  4Q-watt  sizes  shall  have 
standard  cool-hhite  color  characteristics  unless  otherwise  indicated  and  shall 
be  of  a  type  that  will  not  require  starter  switches*  Lasps  shall  he  of  the 
rapid-start  type  unless  otherwise  indicated. 

mm  .  ■ .  .  .  . 

14x2,  FIXflHlES.  Fixtures  shall  cenform  to  the  following  specifications 
and  shall  generally  be  as  detailed  on  Srawing  Mo,  4d-06-Q4,  which  accoapanies 

nm  .  .  .  /  . 

and  forais  a  part  of  this  specification  for  the  types  indicated.  In  some 
instances,  provisions  on  the  plans  may  supplement  or  modify  the  40"<36-04  details. 
Other  types  of  fixtures,  not  included  in  the  40-Q6-04  series,  shall  be  as 
detailed  on  the  plans.  Illustretions  shown  on 'these  sheets  are  indicative  of 
the  .general  type  desired  and  are  not  intended  to  restrict  selection  to  fixtures 
of  any  particular  manufacturer.  Fixtures  of  similar  designs  and  equivalent 
energy  efficiency,  light-distrihutlon  and  brightness  characteristics,  and  of 
equal  finish  and  quality  will  he  acceptable  if  approved.  Fixtures  containing 
radioactive  materials  are  not  acceptable, 

24.2.1.  Accessories  such  as  straps,  mounting  plates,  nipples,  or 
brackets  shall  be  provided  for  proper  installation. 

#<»)# 

24.2.2.  Suspended  Fixtures  shall  he  provided  with  swivel  hangers 
in  order  to  ensure  a  plumb  installation.  Pendants  4  feet  or  longer  shall  he 
braced  to  minimize  or  limit  swinging  (under  1/2  -inches  per  foot  of  pendant 
preferred.  Single -unit  suspended  fluorescent  fixtures  shall  have  twin-stem 
hangers  unless  shown  otherwise  on  the  plans*  Multiple -unit  or  continuous -row 
fluorescent  units  shall  have  a  tubing  or  stem  for  wiring  at  one  point,  and  a 
tubing  or  rod  suspension’ provided  for  each  unit  length  of  chassis  including  one 
at  each  end.  '  Maximum  distance  between  adjacent  tubing  er  stems  shall  be  10  feet. 
R,ods  shall  be  of  not  less  than  3/16  inch  diameter, 

24.2.5,  Celling  Mounted  Fixtures  shall  be  coordinated  with  and 
suitable  for  Installation  in;  on,  or  from  the  suspended  ceiling  provided  under 
other  sections  of  these  specifications.  Installation  and  support  of  fixtures 
shall  be  in  accordance  with  MFFA  Mo,  70  and  manufacturer's  recommendations , 
Where  seismic  requirements  are  specified  herein,  fixtures  shall  he  supported  as 
shown  or  specified,  Secessed  fixtures  shall  have  adjustable  fittings  to  permit 
alinement  with  ceiling  panels.  Feoessed  fixtures  installed  In  fire -resistive 
type  of  suspended  celling  construction  shall  have  .the  same  fire  rating  as  the 
ceiling  or  shall  he  provided  with  fireproofing  boxes  having  materials  of  the  same 
fire  rating  as  the  celling  panels,  in  conformance  with  the  Building  Materials 
Directory  of  Underwriters  Laboratories,  Inc.  Surface -mounted  fixtures  shall  be 
suitable  for  fastening  to  the  structural  support  for  ceiling  panels* 
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2^  i'  8-  oi  , '  str ip-",'  "aiiti'  otber! open  t^pe  f l.•«ore«  - 

tt&nt  js'halL  of  tlt^  typ©  requiring  ^  forced  sjo-vefeist&nt:  aloag  d^e 

longitodiml  axis  of  the  laap  for  Insartion  and  removal  of  tfee  lau^. 


&4x3.  MLMS!JS«  Ballasts  shall  be  provided  to  suit  tba  l«mp  and  circuit 
specified,  [fluorescept  ballasts  operating  in  unbeated  areas  shall  be  rated 
for  use  doTsn  to  0  degrees  F.J  [High- intensity  discharge  ballasts  shall  he 
constattfc  wattage  or  regulating  type  and  be  suitable  for  operation  down  to 
[•5  dagreesi  [minus  20  degrees]  F-[ 

fppi  .  ....  . 

24',:^  ;■  "PIMHING  EQbIfM8f-  Dimmers  of  the  capacities  indicated  on.  the  plans 
shall  be  furnished  to  control  the  Illumination  output  of  incandescetic  lighting, 
illnmination  level  must  be  continuously  controllable  over  the  range  from  0 
percent'  to  IDQ  percent  of  the  normal  uncontroll&d  output,  •  An  «o£f"  position 
(zero  current  flow)  must  be  included.  Selection  of  dimming. equipment  and  branch 
circuit  overcurrent  devices  must  be  coordinated  .to  avoid-  possible  nuisance 
tripping  cfeie  to  high  inrush  current  demand  by  the  dimmers . 

"  24.5.  lABKLS.  Fixtures  In  ^diich  lamps  of  high&r  wattage  than  the  design 
ffl-mp  could  be  inserted  shall  be  provided  with  labels  identifying  the  design 

lamp,  .  ... 

-1 24x5'.  X-RAY-FIXM  ILhXMINATORS  -  Illuminators  shall  be  Type  II  or  Type  IV, 
and  shall  be  [flush ]  [surface]  -mcupted,  fln'orescent-ll^ted,  single-  .  or 
multiple -unit  as  indicated,  mounted  5  feet  3  inches  from  floor  to  center  of  box. 
Film  illuminators  ■  installed.-  in  .hazardous  areas  -  fas  indicated  shall  -  be 

■:|24,7.  STAdE  FOOThlGiPrS,  Stage  footlights  shall  be  of  the  disappearing 
tjpe  constructed  in  5 -foot  sections.  Sach  section  shall  consist  of  a  galvanized 
20-gage  sheet-steel  housing  mounted  on  a  seasoned  hardwood  frame,  and  a  cover 
panel.  The  panel  shall  he  framed  flush  and  shall  match  the  material  and 
character  of  the  stage  flooring  in  all  respects,  T'he  panel  shall  .have  two  flush 
ring  pulls,  two  friction  catches,  and  not  less  than  three  hinges,  all  finished 
to  match  the  hardware  of  the  surroundings.  The  fodtiight  sections  shall  be  sd 
constructed  and  installed  that  when  closed,  the  top  of  all  panels  will  be  flush 
-with  the  stage  floor  and  the  hinges  will  be  concealed,-  The  sheet-steel  trough 
shall  have  an  enamel  finish  on  both  inside  and  outside.  Each'  section  of  trough 
shall  be  equipped  with  nine  i-ndi-vidual'' Alzak- finished  aluminum  reflectors  with 
hinged  holders  for  lenses,  sized  for  75-  to  150-wat.t  lamps.  -The  sockets  shall 
be-  spaced  6  Inehes  on  centers  and  alternately  wired  for  three  color  circuits, 
Ref  lectors  ■  shall  be  equipped  -with  heat-resisting,  .diffusing,  natural-colored 
glass  roundels  of  straw,  pink,  and  blue.  Each  section -of  the  footlights  shall 
include  a  splice  box  with  terminal  block  installed  in  the  footlight  recess  with 
knockouts  for  cable  and  conduit  connections  and  shall  be  provided  with  iJo,  12 
mo  flexible-cable  leads  connected  to  a  mercury- tube  cutoff  switch,  which  shall 
be  automatically  operated  by  raising  or  lowering  the  cover  panel , ] 

'|24,8,  STAGE  BORDER-LIGHT  STRIPS,  Stage  border- light  strips  shall  be  of 
the  individ,ual- reflector  type,  of  lengths  as  indicated,  Trough  and  wire  box 
shall  be  constructed  of  not  lighter  than  20- gage  galvanized  sheet  steel  with 
altflfilhum  finish.  Scenery  guards  and  chain  hangers  shall  he  spaced  not  more  than 
4 -feet  on  centers,  Alzak-alvjminvoB  reflectors  for  200-watt  la-mps  shall  be  spaced 
8  inches  on  centers  and  shall  he  furnished  with  heat-resisting,  diffusing, 
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iiaturai!-color©d  glass'  voxmdeis  -ot  straw',  pink^  and  'blnSj  in  fe'inged  bo-iders. 
Sord^tr  •strip$  sball  bfe.sltsiJiiateJy  wiresd  far  tbx&e  eixcttits  and  sliall  bfe 

complete  iwitb  splice- box,  flexible  traveling  sables,  strain  insfilatcrs,  pulleys, 
bplstlng  ropfes,  and  pipe  battens^] 

#(Sf)#  . 

£4. 9 .  EMERGESrCY  MGaf  SETS,  anergensy  light  sets  shall  be  Type  I,  Glass  1 , 
Style  &■  or  j .  |er  P.]  with  the,' tiumher  ef  heads  as  indicated.  Sets  shall  be 
perm-nently  connected  to  the  -wiring  system  by  conductors  installed  in  short 
lengtdja  of  flexible  conduit,  Connechton  shall  be  -made  [to  lifting  circuits 
#(d)#  .  . .  . . 

upatreaia  ef.the  switches,!  [as  shown  on  the  plans,  J  Each  set  must -include  a 
charge  Status  indicator . 

myf  . . .  . 

R4xl0,  J38EEGESGY  POWER  SYSTEM  shall  be  the  type  of  system  that  changes 
battery  power  to  b-G,  shall  conform  to  requirements  of  the  Underwriters 
lahoratories,  Inc.,  and  shall  have  the  following  characteristics  a-nd  components: 

. 

Input  section  suitable  for  ooatteftlon  to  a  [480 J  [277]  [208|  [120] 
volt  source  [as  indicated  on  the  plans]. 

Rated  output  capacity  [as  indicated  on  the  drawings]  of  [100]  [200]- 
[^00}  [^oorisooj  [1,000]  [1,200]  [l,e00|  [2,500]  [4,000]  [5,0003  watts  nominal 

or  not  less  than _ volt  amperes  at _ power  factor  and  capability  to  provide 

the  above  output  through  a  temperature  range  of  [  0  degree  G  to  40  degree  C] 

[  1.  .  . . ■■ . ■  .  . 

Normal  power  supplied  to  load  at.  [277]  [120]  volts,  60  hertz. 
Communications  grade  battery  rated  and  warranted  for  10-year  life. 
Battery  maintained  at  full  charge  while  in  normal  mode, 

. Ourge  current’ limited  by  the  cbarger  '  te  30  percent  above  system 

rated  current.  Short  circuit  and  overload  protection  shall  protect  the  system 
from  .damage  by  sustained  ovefcurrents  hut  shall  allow  -the  transient  inrush 
current  occurring  when  ballasts  or  incandescent  lamps  are  energized. 

Automatic  transfer  of  load  on  fault,  or  failure  of- normal  power,  to 
emergency  [battery)  mode  and  return  to  normal  mode. 

Solid  state'  inverter  [having  a  60  hertz  sine  wave  or  quasi-side  wave 
output;  square  wave  output  is  not  acceptable].  Load  can  be  supplied  for  90 
minutes  without  normal  power, 

[Free  standing];  [Wall -mounted]  enclosure. 

Indicator  and  audible  alarm  for  low  battery  voltage, 

"Normal  power  on"  indicator. 

Automati-c  lo-w  battery  cutoff  to  disconnect  the  batteries  at  85-90 
percent  of  nominal  battery  voltage. - 

. i:Batterap5e®EKChafgfi^!:;:;sifidfcat^ 

low- battery  •  electrolyte  indicator  {not  required  if  sealed, 
m.aintenattce  'free  batteries  are  supplied) , 

Voltmeter  and  ammeter -,<]>. C. ) . 

’[Energy  -storing  circuitry  or  accessories  as  required  to  maintain 
tbe  atc;’'.d|^seharge  du'rii%  -the  swi-tching’' interval  from  Normial  to  Emergency  mode.- 
(Ihis  provision  prevents  the  extended  period  of  darkness  characteristic  of  HID 
lamps.--:wheneve.r...-.their.--,ar.c.-.-.-.ia....,e.x.tingutshe.d.;...,l^  a  given  unit  supplies  only  non-HlD 
lighting  the  featatre  may  he  omitted.)] 
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1-25  ■  NOT  USED .  II^FSTALIATICST  OF  DIMSSOSTIG  X-8AY  EQOIPlsIENT,  ’  Iiist:ellat;loxt  ol 

X'^ay  a<|uipia-eT^t  be  in  accerdanee  witb  ffianufaeture^'a 

recoBra^wdstio^  r| 

26-  NOT  USED .  BATTERY  GMRGEES.  BaCtery  chargers  shall  be  general' puj^posc, 
<5Crttift.ue«s  ewKstit  otttptit:,  wttb  selid  state  rectifiers.  Means  shall  be  pm^id&d 
to  regulate  and  adjust  the  0C  output  wltage.  Chargers  shall  have  ooutinuous 
current  ratings  of  10  to  15  percent  higher  than  battery  current  outputs  based 
upon  an  B^hour  discharge. 

27.  EQUIPMENT  CONNECTIONS.  (Also  see  subparagraph:  APPLICATION  OF  THIS 

SECTION) .  All  wiring  not  furnished  and  installed  under  other  sections  of  the 
specifications  for  the  connection  of  electrical  equipment  as  indicated  on  the 
drawings  shall  be  furnished  and  installed  under  this  section  of  the  specifica¬ 
tions.  Power  connections  to  motors,  appliances,  and  other  fixed  equipment  shall 
be  provided  under  this  section  and  shall  comply  with  the  applicable  requirements 
of  paragraph:  WIRING  METHODS.  Flexible  raceways  6  feet  or  less  in  length  shall 
be  provided  to  all  electrical  equipment  subject  to  vibration  or  movement  and  for 
all  motors  and  generators.  Liquid-tight  raceways  shall  be  used  in  damp  or  wet 
locations . 

27.1.  MOTORS  AND  MOTOR  CONTROL.  Motors  will  be  furnished  under  other 
sections  of  the  specifications  unless  otherwise  indicated.  Power  feeders  and 
control  equipment  (such  as  starters)  which  acts  directly  on  the  power  feeder 
shall  be  furnished  and  connected  under  this  section  of  the  specifications  unless 
shown  or  specified  otherwise.  Except  as  otherwise  specifically  noted,  automatic- 
control,  signaling,  regulatory,  and  safety  control  devices  are  not  included  in 
this  section  of  the  specifications ,  but  shall  be  furnished  and  installed  under 
other  sections  of  the  specifications.  Control  wiring  s|not  shown  on  the  drawingSj| 
shall  be  furnished  under  the  other  sections  of  the  specifications .  Protective 
devices  (overloads,  fuses,  limit  switches,  etc.)  which  act  on  the  motor  feeder 
directly  shall  be  furnished  under  this  section. 

£7,2.  INSTALLATION  OF  GOVERNMiNT-FURNISHED  EQUIPMENT.  Firing  shall  be 
extended  to  the  equipment,  and  proper  conneetions  made  thereto. 

27  .-3.  POOD-SERFICE  EQUIPMENT  PROVIUEO  UNDER  OTHER  SECTIONS  OE  THE 
SPECIFICATIONS.  Wiring  shall  be  extended  to  the  equipment  and  proper  cotmectiotis 

27>;4,  UISCONNECTINC  PROVISIONS.  When  a  process  control,  temperature 
control-,:'  or  other  auxiliary  panel  is  furnished  without  an  interrupting  device, 
an.  external  switch  that  will  disconnect  all  ungrounded  conductors  shall  be 


28.  PAINTING  AND  FINISHING.  Field-applied  paint  on  exposed  surfaces  shall  be 
provided  under  SECTION:  PAINTING,  GENERAL. 

29.  REPAIR  OF  EXISTING  WORK.  The  work  shall  be  carefully  laid  out  in  advance, 
and  where  cutting,  channeling,  chasing,  or  drilling  of  floors,  walls,  partitions, 
ceiling,  or  other  surfaces  is  necessary  for  the  proper  installation,  support, 
or  anchorage  of  the  conduit,  raceways,  or  other  electrical  work,  this  work  shall 
be  carefully  done,  and  any  damage  to  building,  piping,  or  equipment  shall  be 
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repaired  by  skilled  mechanics  of  the  trades  involved,  at  no  additional  cost  to 
the  Government. 

30.  TESTS.  After  the  interior -wiring-system  installation  is  completed,  and  at 
such  time  as  the  Contracting  Officer  may  direct,  the  Contractor  shall  conduct 
an  operating  test  for  approval.  The  equipment  shall  be  demonstrated  to  operate 
in  accordance  with  the  requirements  of  this  specification.  The  test  shall  be 
performed  in  the  presence  of  the  Contracting  Officer.  The  Contractor  shall 
furnish  all  instruments  and  personnel  required  for  the  tests ,  and  the  Government 
will  furnish  the  necessary  electric  power.  The  Contractor  shall  submit  in 
writing  to  the  Contracting  Officer  upon  completion  of  the  project  the  measured 
ground  resistance  of  each  ground  rod,  indicating  the  location  of  the  rod  and  the 
resistance  and  the  soil  conditions  at  the  time  the  measurements  were  made.  :|The 
ground  fault  protection  system  shall  be  performance  tested  in  accordance  with 

2^ifacturer' s  recommended  procedures.  A  written  report  of  the  results  shall 
be  furnished.il 

31.  SPAKE  FARTS.  At  least  one  set  of  spare  fuses  shall  be  furnished— one 
atlnifflum  of  each  type  atjd  size.  Laatps  shall  bs  furnished  equivalent  tp 
{.2  p.eroent]  |5  percent]  ■  of  the  total  installed,  but  not  less  than  one  of  each 
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